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CHANGING THE MAP OF CHINA‘ 


Georve B. Cresse 


Dr. Cres Vaxwell Profe 


ITH the emergence of Soviet 
stvle communism in China, 
that the 
government should develop a Five Year 
Plan. Such a program was inaugurated 
in 1953, but the details are not 
able. Shortly after 


ment it appeared that substantial 


it is natural new 


avail 


the first announce 


would be 
because of the 

the plans 
lack of capital and skill to carrs 


modifications necessary, in 


part over-audacious 


character of and China’s 
them 
out, as well as because of disappointing 


prospects for large material aid from 


the While 


emulate the Soviet Union and will push 


China desires to 
her own program to the limit, it is also 


possible that another objective is to 


keep ahead of India. 


China’s first Five Year Plan is pre 
sented in terms of Mao Tze-tung’s 
statement that the task is one of 


“Changing China from an agricultural 


state into an industrial country, be 

*Presented before the Far Eastern Associa- 
tion, New York, April 14, 1954 Based on the 
tile of People China, China Reconstructs, 
China Pictorial, Far Eastern Economic Revie 
The New York Time translations of New China 
News Agencs tori ippearing in th ( hina 
mainland pre cattered reference listed 
in periodical guick ind assistance er 
ou cholars See also Jean Ch Ca La 
Vie Kconomique de la Chine Nouvelle Innal 
de Ge pri Vol. LX, 1951 pp. 44 109 ind 
“Economic Development in Mainland China 
1949-1953 kconomic Bulletin for Asia and the 
Far Kast Vol IV, No 3 1954 pp 17 $1] 

This study is a parallel to the author 


“Changing the Map of the Soviet tt 


Econ. Geog., Vol. 29, 1953, pp. 198-207 


or of Geography at 


Syracuse nilver y 


cause without industry there can be no 


solid 


The objectives of the first 


national prosperity and power 


Year 


to concen 


live 
Plan appear to be four | 
trate the 


industry; (2 


main strength on heavy 


to train personnel, develop 


transport, light industry, and agricul 
ture; (3) to form agricultural coopera 
tives; and (4) toreform private industry 
The Soviet Union has agreed to ‘give 
long-term full-scale and colossal aid” 
to 141 projects during the ten year 


period starting in 1949, to be 
out ol the 
‘| he 


metallurgical industries, 


paid lor 


$300,000 000 loan of 1950 


include tron and steel industries, 


coal mines, oil 


refineries, machinery manufacturing 
works, automobile works, tractor works, 


and power stations 


A turther parallel between the de 
velopment of the first Five Year Plans 
in China and the Soviet Union may be 
found in the artificial famine created 
in the Ukraine when the Russians 


conscripted grain to pay for imported 


machinery, and China's export of lood 
to the U.S.S.R. and elsewhere during 
the 1950's \ letter from Hong Kong 
in June, 1954, contains the following 


wit raph 
| 


ndoubted| i hort we ol food 
exists and in some areas verges on 
famine. Natural calamities and the la 

' Mao Tze-t g: “On Contradiction 

Speech by Li Fu-chun before Central People 
G r ent cil. Ne ( 1 \ven 
September 15, 19 
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POLITICAL ORGANIZATION 


in production due to the redistribution 


of the land are among the causes Sut 
the use of food supplies to buy indus- 
A state- 


two high officials is indicative 


trial products is another cause. 
ment by 
of the process of translating food into 
(from Russia and 
‘We can obtain 10 tons 


steel plates by exporting one 


industrial materials 


her satellites). 
of thick 


ton ol tea five tons for one ton 


of pork a tractor for 10 tons of 
pork 19,000 tons of shelled pea- 
nuts will buy an electric plant 

and one ton of raw silk will bring in 


enough steel rails to lav one kilometer 
of railway.’ ’ 

As China starts to plan, she should 
No 
wise program of economic development 
lacel the 

and prospec tive 
The Soviet 
could have saved great sums, perhaps 


half a 


learn the importance of inventory. 


out until available 
the 


known 


can be 


resources needs 


are clearly Union 


upwards of billion dollars, if 


they had completed the geographic 
inventory betore starting their ambitious 
program of steel mills and heavy 


industry. 
Fortunately, China has long had an 
More is 


known of China's mineral wealth than 


excellent Geological Survey. 


is sometimes appreciated, but far more 
work needs to be done before a nation- 
wisely be desiyned. 


wide program can 


Information on river flow, soil capabili- 
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market still 


fragmentary. 


ties, and potentials is 

(;randiose reports of economic 
progress frequently appear from main- 
land China, but it is difficult to evaluate 
them. In part these represent the con- 
summation of projects long planned and 
partially completed prior to the Com- 
munist period. Significant progress has 
undoubtedly been made, although at a 
price, and further changes are to be 
expected, Given a decade of peace 


under whatever government, we may 
anticipate great developments in China. 
In places these will be spectacular, with 
notable achievements in mining, indus- 
try, communications, and urban growth. 


It seems equally probable, however, that 


China cannot hope to duplicate the 
material level of Western Europe or 
North America. China may overtake 


Japan, dominate Eastern Asia and the 
Western Pacific, but her resources ap- 
pear inadequate for world leadership. 


This study is limited to political, 
economic, and social changes which 
can be located and mapped. Many 


other developments related to socialist 
economy are under way, but they are 
either of diffuse character or locational 
Only partial data 
the 


details are lacking. 


is available in any event, so that 
following paragraphs are inevitably in- 
complete. This is a geographic presen- 
tation of recent changes and prospective 
hopes. The record is necessarily frag- 
mentary and only partially evaluated. 
Six items are considered: (1) the map 
itself, with its boundary problems; 
(2) communications, especially new rail- 
agricultural 


ways; (3) river control; (4) 


changes; (5) shelter belts; and (6) in- 


dustrial expansion. 


BOUNDARY PROBLEMS 


Before considering recent changes in 
the | 


territorial! China, it 
may be appropriate to remind ourselves 
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as to the former extent of the Chinese 
Empire. During the Mongol dynasty, 
nominal control extended to the shores 
of the ¢ aspilan and to Afghanistan, and 
included at least half of Burma and 
Indochina. Some influence reached 
almost to the Aegean Sea and to the 
Baltic. 

Within recent centuries China has 
lost large areas along her northern 
frontier to the Soviet Union; areas 
which are estimated by the Chinese 
to total 2,114,000 square kilometers. 
Along the southern border are areas 
totaling 898,401 square kilometers which 
were lost to various units of the British 
Empire. Other territories are now 
French, or are independent. \reas 
amounting to 258,692 square kilometers 
were also transferred to Japan. In all, 
these ‘‘lost territories”’ total 1,547,500 
square miles, nearly half the extent of 
present-day China. Many of these 
areas never gave more than nominal 
allegiance to the court at Peking, but 
increasing reference to her “lost. terri 
tories” indicates that they constitute 
a psychological problem which may 
some day emerge to form an explosive 
claim for re-acquisition 

Much of the present boundary of 
China is in dispute. In the South 
China Sea, both Nationalist and Com 
munist maps show that China currently 
lays claim to all island groups between 
Indochina and the Philippines as far 
south as latitude 4° N., almost to the 
shores of Borneo. This includes Pratas 
Island, the Paracel Reets, Spratly, and 
numerous other coral islands. Where 
China adjoins Burma and Assam, the 
boundary is in dispute for fully 500 
miles, with Chinese claims which extend 
south from Tibet almost to the Brah 
maputra and include the headwaters 
of the Irrawaddy. In the extreme west, 
Chinese maps show a boundary which 


extends well into what is commonl 


Mar or CHINA ; 


regarded as Kashmir, and also tor 200 
miles into what Western maps show 
as Afghanistan Almost all of the 
boundary next to the Mongolian Peo 
ple’s Republic is in dispute, with a 
difference between the Chinese claims 
and the lines shown on most other maps 
amounting to nearly 100 miles. 

The mainland of China under Com- 
munist control consists of 25 provinces 
and two spe ial regions There is also 
the Nationalist province of Taiwan or 
Formosa. Boundary changes have been 
frequent in recent vears. The most 
recent of these were announced by the 
Government Council in’ Peking on 
June 19, 1954, as reported by the Asso 
ciated Press on June 21. 

Northeastern China, or Manchuria, 
traditionally included three provinces: 
Heilungkiang in the north, Kirin in 
the east center, and Liaoning in the 
south. To these Jehol was added during 
the period of Manchoukuo, and the 
whole area later rearranged into nine 
provinces. Following the war these 
became six provinces. Eastern Heilung 
kiang along the Sungari River was made 
into Sungkiang province; Liaoning was 
divided into Liaotung and Liaosi, to 
the east and west of the Liao River, 
respectively. Under the decree of June 
19, 1954, Liaotung and Liaosi have 
been merged into the reconstituted 
Liaoning, and Heilungkiang will re 
absorb Sunykiang. 

A new Inner Mongolian Autonomous 
Region was set up in western Manchuria 
about 1950, not at first related to the 
traditional area of Inner Mongolia 
outside the Great Wall his included 
parts of western Heilungkiang and 
Liaoning, and the area was later ex 
tended southward into western Jehol 
A year ago Chahar was abolished and 
incorporated into the Autonomous Re 
gion except for six hsien, or counties 


which were tra isterred to Hope; these 
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included Kalgan and Hsuanhua. A 
decree of March 4, 1954, also abolished 
Suiyuan and added it to the Inner 
Mongolian Autonomous Region. The 
June 19, 1954, decision added Ningsia 
province to Kansu. 

Under the early years of Communist 
control there was also a short lived 


Pingyuan province, formed at the point 


COMMUNICATIONS 
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where Shantung, Honan, and Hopei 
meet, and abolished in 1952. 

Above the proving ial stricture were 
at one time six administrative areas 
the Northeast, North China, East 
China, Central and South China, and 
Northwest and Southwest Areas. These 
were abolished on June 19, 1954 

The 25 provinces of 1954 are made 
up of the original 18, plus the tradi- 
tional three of Manchuria with Jehol, 
Sinkiang, and the two provinces of 
Nearer Tibet. 


Eleven cities which once held autono- 


Taiwan makes 26. 


mous municipal status directly under 
the Central Government, were trans 
ferred to provincial control in) 1954, 
leaving only Peiping, Tientsin, and 
Shanghai under national control. 
During 1953 the Communist govern 
ment conducted a cengus, as of July 30. 
Few details are available, but the results 
as announced on November 1, 1954, are 


shown in Table I. These figures are 
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far larger than any previous estimates, 


and should be accepted with skepticism. 


TABLE I 
P LA or CHINA 
Direct investigation §74.705,.940 
Indirect investigation in minority areas 8,397,477 
Taiwan (estimate) 7. $92 208 
Communist plus Nationalist China 590,194,715 
Overseas Chinese 11.743.220 


Grand Total 601,948,045 


Tibet is a special situation, analagous 
to but somewhat different from Inner 
Mongolia for it has not vet been made 
into an autonomous region. The polit 
ical area covers only a part of geo 
graphic Tibet. 

Below the provincial structure there 
are 58 autonomous administrative dis 
tricts, defined on ethnographic lines 
for national minorities. One of these 
lies in eastern Kirin and is known as 
the Korean Autonomous District. Sev 
eral others adjoin Mongolia or Tibet; the 
largest number reflect tribal variations 
in the southwest. One of these is the 
Chuang Autonomous Region in western 
Kwangsi. This covers an area. ol 
134,000 square kilometers, and includes 
8,500,000 people. Within it are 12 
non-Chinese nationalities, of whom 
Chuang people make up 64 per cent 
of the total population. 


COMMUNICATIONS 


Better transportation is surely one 
of China’s major needs, and the Com 
munist government is giving it top 
priority. At the end of 1952, railroads 
open to traffic were said to total 24,232 
kilometers. One through freight train 
carrying 1222 tons is reported to have 
covered the 4580 kilometers from Can- 
ton to Manchouli on the Soviet border 
in seven days. 

Chinese press reports refer to 12 new 
railway projects. In the extreme south 
a 418 kilometer railway was finished in 
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1951 to link Laipin and Chennankwan, 
the 
Indochina border, thus completing 


now known as Munankwan, 


on 


through rail connections from the Soviet 
frontier Manchuria to 
Vietminh. 


Two 


Communist 


railway projects in Szechwan 


have received widespread publicity. 
The 505 kilometer railroad from Chung 
king to Chengtu) was completed in 
1952, and is reported to have carried 
two and a half million passengers during 
Along its) northward 


the Chengtu 


its first year. 


755 kilometer 
Pao hi 


said 


extension, 
118 

to have been completed by 
end of 1953. 


lines has long been planned and much 


Railroad, kilometers are 
the 
The first of these Szechwan 
of the earth work was started decades 
ago. Its completion represents a major 

The rail 
must 
the 
with one tunnel 1600 meters 


When link 


Szechwan Lung-Hai line and 


engineering accomplishment. 
north Chengtu 
difficult topography 


Mountains, 


road from cross 


ove! Tsinling 


long. completed it will 
the 


Survey, 


with 
the coast. work 
the &10 


chang in 


progresses lor 
Nei 


and 


kilometer railroad from 


Szechwan to Kunming, 


construction 1s expected to begin on 
the northern section in 1955 
Three 


of equal importance 


railroads in Kansu are 


Paochi to Tienshui, 154 kilometers, was 


new 
line from 
destroved during the war but has been 
The 346 
Tienshui to 
1952, 


rebuilt. kilometer line 


from 


Lanchow was finished in 


construction 1s being 
the 
Tihwa line, with 184 kilometers of rail 
laid by the 1953. Phe 


crosses the Hwang Ho over a new 


and now 


pressed westward ovet Lanchow 


line 
24% 


and 


end ol 


meter bridge west of Lanchow, 


tunnels in the 
Mountains 110 miles 


where elevations run 


involves 2500 meters of 
W uhsiaoling 
of the city 

3000 meters. 


up to 
These tunnels were com 


pleted in 1954. Survey work is also 
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railwa from Tienshui to Lan 
ha ind OO bride 


Pictorial 


nnel 


chiachun hina 
pte mibe 


the 


| 


reported on 
1000) kilometer 
Should 


Lanchow 


contemplated 


Lanchow line 


this latter line materialize, 


will become a rail center of 


some 
In 1940 the 


southward 


Japanese built line 
Nanning in’ Kwangsi 


but has 


It was later destroyed, now 
been rebuilt and terminate 
Harbor, thus China a 
port on the South China Sea 


To the west of Peking 


at Luneman 


viving new rail 
105 kilometer 
line from Fengtai to Shacheng will pro 
the ditheult 
Nankow Pa 


this 


\\ he 


ill allow greatl 


vide an alternate for 
ents through the 
completed in 1955 
freight to flow east 


increased tonnage 


ward trom the new heavy industre 


center northern 
Shensi and Paotow near the Hwang Ho 
The Mongolian 
line from Kalgan to Ulan Bator receive 

North of Peking 
Jehol to Manchuria 
Chin 


being rebuilt and realigned 


around Tatung in 


long discussed Tran 


occasional mention 
the railway acro 


Hwaichow, 


how 


Via (Chengteh, and 
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Manchuria has long had the _ best 
railway net in all China The old 
Chinese Eastern and Changchun lines 
are now renamed the Harbin Railway, 
and the northern section from Chang 
chun to Harbin has been double 
tracked. 


built into the forest areas 


Two branch lines have been 
A new rail 
road in the south is said to link the coal 
fields: of Penchi with Shuifeng on the 
Another 30 kilometer 
mining railroad in Liaotung links Niu 
hsintai with Tienshuifu. 


Korean frontier 


There is no reference to the partially 
completed line from Kunming south- 
westward to the Burma Border. If 
and when a railroad is available from 
Yunnan to Rangoon, it will give China 
a new back door to the Indian Ocean 
and will raise political questions of 
considerable import. It now appears 
to hold a very low priority. 

In the field of highway constr iction, 
two automobile roads are being pressed 
toward Lhasa, one from Kangting in 
the east and the other from Sining to 
the northeast. Both involve very diffi- 
cult problems, but a few hundred miles 
are reported to be open along each 
route A third road into Tibet is being 
Many 


other roads appear to be under construc- 


built southward from Sinkiang. 


tion in western and northern China. A 
1954 Communist report gives the total 
system in use 130,000 
kilometers. 


highway 


Three international air routes of the 
Sino-Soviet Airlines link China with 
the U.S.S.R. 


Peking. The first provides stops at 
| | 


Each radiates from 


Mukden and Harbin and terminates at 
Chita. The second flies to Kalgan, 
Ulan Bator, and Irkutsk. The third 
route extends southwestward to Sian, 
and thence northwest to Lanchow, 
Tihwa, and Alma Ata. A branch line 
connects Tihwa with Kashgar. 


No bridges cross the Yangtze after 


(,BOGRAPHY 


it leaves Tibet. Construction has long 
been proposed at Hankow, and work 
was started in 1953. A 992 foot bridge 
will cross the Han from Hankow to 
Hanyehping, and from there a double 
deck 3762 foot continuous truss bridge 
will extend over the Yangtze to Wu- 
chang. These bridges will link Peking 
and Canton, respectively 1220. kilo- 
meters to the north and 1102 kilometers 
to the south. 

A new bridge is being built across 
the Fen Ho at Taiyuan in Shansi. At 
Siangtan in Hunan, a new 781 meter 
bridge crosses the Siang River, possibly 
as the first step in a new’ Hunan- 
Kweichow Railway. 

The long planned harbor at Tangku, 
east of Tientsin, was in operation by 
1952, with dredging still in’ progress. 
Thirty kilometers of breakwater enclose 
18 square kilometers. The entrance 
channel has a high tide depth of 21 
feet, while a 28 foot anchorage depth 
is available inside the breakwater, 
accommodating vessels up to 10,000 


tons. 


RIVER CONTROL 


The Hwang Ho is not the only river 
which has brought sorrow to China. 
Many of her rivers are subject to 
disastrous floods. Though details are 
lacking, it appears that there has’ been 
an extensive program of reconstruction 
along many of the 42,000 kilometers 
of dikes which line her rivers and 
coasts. Several references deal with 
the rivers which converge upon Canton, 
to the Min river above Foochow, to 
the Han in Hupei, and to rivers in 
the North. 

Along the central Yangtze a large 
flood detention basin was completed 
in 1952 west of Shasi, with an area 
of 921 square kilometers and a capacity 
of some 6000 million cubic meters of 
water. Since the Yangtze is known 


i 
= 
6 
q 
yA ne 
F 
ite 
7 
af 
i 
Ay 
ql 
A 
2 
a 


CHANGING THI 


locally as the Chin Kiang, this name 
has been given to the reservou Two 
movable dams have been constructed 
to regulate inflow trom the Yangtze 
and local rivers, and a third is to be 
built at the exit point. The sluice dam 
at Taipingkou is 1054 meters long, with 
54 movable vates Another dam at 
Huangshantou measures 337 meters 
and controls flood water from the 
Yangtze to the Tungting Lake via the 
North of the Yangtze ts 


the 114 kilometer Chin Kiang Dike 


Hutu River 


Typical of Communist assertions, 
whether in China or in the U.S.S.R., ts 
the reference to the Taipingkou sluice 
gates.’ “Experts trained in the West 
believed it impossible to do the work 
in less than three years. Jased on 
advanced Soviet experience, however, 
it was shown that it could be done in 
three months. The Chinese workers 
and technicians, applying advanced 
Soviet experience, did it in) two and 
a half! Normal American engineering 
practice demanded tens of thousands 
of foundation piles to bear the weight 
of the 440,000-ton movable dam. It 
would have taken one and a half vears, 
even with 50 modern pile-drivers, to do 
this alone. The use of advanced Soviet 
technique ensures the Taipingkou Dam 
against sliding.” 

Farther south, a series of dikes and 
dams regulate flood conditions along 
the southern margin of the Tungting 
Lake \long the Grand Canal, a new 
lock on the south side of the Yangtze, 
92 by 12 meters, regulates the entrance 
to the Canal. There is also some indica 
tion that the canal on either side of 
the Hwang Ho, loig inoperative, is 
to be reopened 

The Hwai Ho, midway between the 
Yangtze and the Hwang, has received 
the major share of attention Many of 


Su Ming \ Victor on the Vangtze 
River,”’ Peoples China, July 16, 1952, p. 29 


the projects completed during the 1950's 
have long been in progress, so that some 
of the credit claimed by the Communists 
should go to their predecessors Four 
detention reservoirs have been con 
structed in the headwaters of the Hwai, 
and others are under way alone its 
southern tributaries Anhwet; there 
are to be 13 in all with an eventual 
storage volume of 12,000 million cubs 
meters. Work was begun in 1954 on 
the largest of these, the Meishan Res 
ervoi on the Shih Ho, with a storage 
capacity of 1000 million cubie meters 
This involves a 292 meter concrete 
dam and eventually hydroelectricity 
The Poshan Reservoir is on the Chentou 
River in Honan; it will hold 280 million 
cubic meters of water The most ad 
vanced is the Futseling Reservoir along 
the Pi River. This covers 23 square 
kilometers and has a capacity of 43% 
million cubic meters It involves a 
multiple arch dam 516 meters long 
and 65 meters high. Some 8000 kilo 
watts of hyvdroelectricity are eventuall 
to be produced here 

The terminal lakes of | the Hwai, 
notably the Hungtse and the Kaopao, 
have also received attention with major 
dike improvement and the completion 
of new sluice gates From the first 
of these lakes a new North Kiangsu 


Canal extends 170 kilometers from 
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Kaoliangchien eastward to Pientankiang 
on the sea, with provisions for irrigating 
the 
second of these lakes, access is provided 
to the Grand Canal by 
San Ho Dam, with 63 sluice gates and 
With 
provements the Hwai will be navigable 
for 1000 


hemes 


several thousand From 


ACTCS., 
the 697 meter 


five navigation locks. these im- 


kilometers, and = irrigation 


will eventually four 


supply 
million acres. 

Several centuries ago, when the Hwai 
Ho had a normal channel to the ocean 
and before its lower course was usurped 
by the Hwang, the Hwai received two 
tributaries from southern Shantung, the 
Yiand the Shu. After the Yellow River 
had deposited so much silt along the 
lower course of the Hwai, the Yi and 
Shu could no longer discharge to the 
Hwai During their peak flow, large 
ularly been flooded, New 
now been 
180 and 69 kilometers 


and both rivers have inter 


have re 


channels to the ocean have 
dug, measuring 
respectively, 
locking control gates which can divert 
excess water from one into the other. 
Three projects along the Hwang Ho 


West of the 


Canal, completed in 


nterest, 
\ ietors 


are ol Kaifeng 
People’s 
1952, diverts some of the flow from the 
Hwang to the headwaters of the Wei, 


thus making the latter navigable for 
900 kilometers to Tientsin and provid 
80,000 


ing irrigation for acres in the 


Yellow Plain. 
Canal neat 
Sinhsiang in A large 
flood that 


along the central Yangtze at Chinkiang, 


western portion of the 
The \ wtory 
Western 


detention 


People’s 
Honan, 
basin, similar to 
has been developed at Peichinti lia 


number of such flood detention basins 


can be developed in which the excessive 


silt of the Yellow River will be allowed 


to settle before the flow continues to 
the ocean, they may go far toward 
solving the basic hydrolov problems 
of the Yellow Plain Near the mouth 


(;BROGRAPHY 


of the channel 


overflow 


Hwang, an 
has been constructed at Litsin to pre- 
vent the inundation of the lower delta 
Along the Hwang Ho where it swings 
northward into Inner Mongolia, there 
are a 
Due 
alkalinization of the soil, most of these 
have 


number of irrigation projects. 


to exe eSSIVE 


silting and the easy 


proved unsatisfactory. A new 


sluice gate at Hwangyang is designed 


to regulate the flow into one of these 
old canal systems. 
The rivers which converge upon 


Tientsin to form the Hai Ho have long 
been a trouble. Part of the 


arises from 


source ol 
difficulty the excessive silt 
content of the Yungting Ho and other 
streams which come out of the western 
hills, for the silt content on the Yungting 
reached 38 
Tientsin floods also arise from the fact 
that 


Grand Canal was constructed it blocked 


has per cent by weight. 


when the northern section of the 


the course of several east-flowing 


streams and diverted them northward 


to the Hai Ho. 


in the process of improvement. 


Both problems are 
Before 
the Yungting reaches the plain west 
of Peking, it 


flows through a narrow 


gorge. Here has been built the Kwang- 
south of the 
Great Wall, which covers an area of 220 


ting Reservoir, largest 


square kilometers and has a_ storage 
capac ity of 2270 million cubic meters. 
The dam is 45 meters high and 290 


meters long, and was completed in 1954. 

South ot Tientsin a new 43 kilometer 
the Tiuliuchien Ho 
has been dug for the Taching Ho, thus 
flood 


There is a 


channel known as 


relieving pressures around the 
123 


dam, 44 meters high. 


city. meter regulating 
This is a projes t 
the Chibli 


two decades ago 


which was started by Rivet 


North 


improves 


(Commission 


of the channel 


city another 
the course of the Chiaopei Ho. 


Near 


Taholang 


Liaoning is the 


Hun Ho, 


Fushu in 


Reservoir on the 
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where work began in 1953. This in- 
volves a 1367 meter earth dam, and 
the reservoir will have a capacity of 


1800 million cubic 


South ol 


meters 
Tihwa in Sinkiang is the 


Hungyenchi Reservoir, completed in 


1953. It has a capacity of 50 million 


cubic meters, and will irrigate 26,000 
acres 
Other flood control and irrigation 


projects under way are listed in Kansu, 
Sinkiang 
Liaoning 

The 
behind the Hsiaolengman 
River 


The dam is 266 feet 


(2), Kwangtune, Anhwei, and 


largest reservoir in China lies 
Dam on the 
above the city 
high, 


holds 


water. 


upper Sungari 


of Kirin. 
two-thirds of a mile long and 


back 14 


This is an electri 


billion cubic feet of 
project, rather than 


for flood control. 


AGRICULTURAL CHANGES 


Although the Communist govern 
ment has introduced widespread changes 
in land tenancy, there ts little indication 
that this would be reflected in an aerial 
photograph, or that it has much map 
significance It is 


pable 


interesting 
to notice that the government aims to 
almost double its annual grain produc 

tion within the next ten vears, and raise 
the output to 300,000,000 tons a year 


Qver 100 million acres are scheduled to 
be reclaimed in the Northwest. 
references to 2167 


1953, ol 


There are State 


Farms at the end ol which 52 


were mechanized. Most of these appear 
to be in areas which are quite unrepre 
sentative of agricultural conditions in 
vec eral. 

While widespread collectivization is 
the ultimate goal of the Communist 
Mutual 


Aid Teams and Producers Cooperatives 
In these, the 


government, it is now stre inv 


land nominally remains 


in the ownership of the farmer, but 


there is such a large measure of unified 


inal 
lient provide flood relief for that cit 
These movable teel headgate ire part 
123 meter dam that ¢ 
China Pictorsal, July, 1953 


management that cooperatives are close 
to collectivization. 

harms are al 
these 


Seventeen Collective 


ready in operation, although 


again are in areas which are unrepre 
sentative of China's major agricultural 
problems. One of these lies in southern 
Wanchinsha Collective 


()verseas 


Kwanetune, the 


Farm tor Returnees; another 


is the August First Mechanized Farm 
near Tihwa in Sinkiang Numerous 
articles deseribe the first collective 
farm in China, known as The Sparx, and 
located near WKiamusze on the south 


bank of the Sungari in Sungkiang prov 
ines Other publicized developments 
are the Tuan Shan-tse Collective karm 
in the same province and the Peace 
Collective Farm in Heilungkiang 

Phough much is being written with 
regard to cultivating new land = and 
adding to the agricultural acreage, it 
appears that little expansion will be 
possible without heavy capital invest 
ment 

SHELTER BELTS 

Dust storms have always character 
ized the borders between desert and 
steppe lands the world around, as well 
as the alluvial plains of rivers in dr: 


When man plow the yra 


reyiorn 
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lands of semi-humid areas, he destroys 
the that 
erosion develops in areas well away from 
the Such the 
case in China, for Chinese farmers, like 
Oklahoma the 


unwisely 


surface protection so wind 


true desert. has been 


those in and Ukraine, 


have attempted to convert 
pasture land into crop land. 

It is but natural that Soviet experi- 
ence with shelter belt planting should 
Whereas shelter 


wind 


be copied by China, 


belts and 


evaporation in their immediate vicinity, 
their 


will reduce velocity 


effectiveness beyond a few hun- 
dred yards remains open to question. 
Several very ambitious projects are cur- 
rently under way, with projected areas 
of many hundred thousand acres. 

In the 


Wall actively 


some sections alone (sreat 


sand dunes are 


moving 


13 


biG 
the du 


This shelter belt in eastern Honan is 
plains along the Hwang Ho 


to the southeast. These may be checked 
by proper plantings, although a cover 
of grass is generally as effective and 
more suited to the climatic environment. 
An ambitious program calls for planting 
continuous ol 
the 


its western 


rows 
Wall 


limit 


trees parallel to 


(Great from Kiuchwan near 


thousand miles 
Shensi. 

reported to 
While certain trees 
will grow in semi-arid land such as this, 


for a 
Yulin 


already 


eastward to in Ten 


million trees are 


have been set out. 


if planted in years of favorable rainfall 
and if watered for the first year or so, 
it should be recognized that this is an 
unnatural environment for a forest, and 
that trees will not reproduce themselves. 

The most ambitious shelter belt pro- 
gram lies in western Manchuria where 
an area 660 miles long and with a maxi- 
mum 180 miles is 
be belts. 
This extends from the vicinity of Tsitsi- 


east-west extent ol 


to cross-lined with shelter 


har south to Chinchow. An extension 
will follow the coast from the mouth of 
the Yalu River south to Shanhaikwan, 
covering 54,000 acres, with another 
project continuing to the Lwan River. 
A 500 kilometer sheiter belt is reported 
to be taking shape in Ningsia 

Several 


Yangtze also have problems of shifting 


coastal areas north of the 


sand. Shelter belt programs are under 


wavy along the coast of northern Kiangsu, 


a sample of what the Chinese hope to develop in 
ind elsewhere 


( ourtes China Pictorial, October, 1953. 
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CHANGING THE 


near the mouth of the Hwang, in semi- 
dust the Yellow Plain 
parts ol and 


bow! sections of 
in the Honan 
Hopei, and in Fukien along the 


River. 


western 


INDUSTRIAL EXPANSION 


One of China’s announced goals is 


“to raise the level of industrial produc 


tion above that of agriculture’’; with 


an eventual goal of 70 per cent of the 


combined agriculture 


vross 


output ol 
Since 


turing contributed scarcely one tenth to 


and industry. manutac 


prewar 
the national economy, this is indeed a 
grandiose goal. Communist pronounce 
ments in 1953 placed industry's share 
as 28 per cent. The objectives further 
indicate that “in our industrialization 
the machine building and electrical in- 
dustries, ferrous and non-ferrous metal- 
lurgy, fuel (coal and oil), transportation, 
and agricultural machinery industry will 
be given priorities just as they are in 
the U.S.S.R.'"4 

According to preliminary estimates 
made in early 1954, the production fig 
ures compiled from Chinese Communist 
but not 


sources indicate 


impressive 
phenomenal increases (Table I). 
Although the Chinese press is full of 
glowing reports of industrial progress, 
few specific details are available. It is 
clear that the “greatest development is 
in Manchuria where wartime lo 
the 


chinery 


es and 


Soviet 


results ol removal ot 


appear to have been 
restored Two of the blast 


Anshan, the Number 
rebuilt 


furnaces in 
Number & 


adver- 


7 and 


have been and are ThOW 


“automatic” furnaces. In ad 
1, 2, and 4 out of the 


\nshan are 


Only one of the two steel refining plants 


tised as 
dition, furnaces 
original nine at in operation. 


has been in operation, the other one 


having been thoroughly, stripped by the 


| 


hic. & 


Russians in 1945. All of these existed 
times A 
tube mill, 
and a heavy rolling mill were completed 
in 1953. Under the Japanese, the Showa 
Steel Mill at Anshan reached a war-time 
rated capacity ol 1,950,000 tons of pig 
this 


in pre-communist 
sheet 


recon- 


structed steel mill, a 


iron a year, although was never 


It nevertheless ranked 
steel 


actually reached 
within the dozen largest tron and 
centers of the world. 

Output in 1952 was reported at 92 
per cent and 63 per cent, respectively, 
of the 1943 produc tion of 843,000 tons 
steel and 1,325,000 


of crude tons of 


pig iron. The 1953 production is said 
to surpass the prewar figure 

Ambitious plans look forward to the 
enlargement ol operations at Tayeh on 
the Yangtze below Hankow, where the 
Chinese Communists hope to build up 
\nshan 


has also been mentioned as the 


iron and steel facilities rivaling 


Paotow 
metal industry 


ite of a large terrous 


based on deposits of rich self-fluxing 


ore which the Japanese located during 
World War If at 


north 


Pailingmiao to the 


Another center of growing importance 


teel industi 


Shansi 


in the appears to be 


where the work 


and 


with a 


Paivuan in 


have been transtormed now 


represent a major development, 


new sheet steel rolling mill and a new 
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| ind et nieas ot he ‘ | | 
Communi 4 
Peak Goal G 
Coa 52,647 23,691 47,382 49.000 55,286 73,000 
Pig 1.915 210.6 1,600 1,440 2,116 
Ing 1,200 192 1.624 2,112 2,430 6400 
Klect | 500 1,800 2,952 $493 4.000 000 
Crude $30 125.4 449 580 R74 
Cemet 2,600 4,449 4.525 4.885 
Grais 144.000 109 000 163,750 164.000 169,000 212,800 
*Personal t Chao Kue-chun, Center Intert nal hie Ma husetts Inst te I 
nol M 1954 


heavy machine-building plant. The 
Chungking Steel Mill has been devel- 
oped to roll railroad rails. This is a 
small plant moved up river from Han 
yehping during the war 

Pravda lor October, 
1953, lists projected aid from the Seviet 


An article in 


Union. This includes reference to steel 


mills which will be set up on a ‘grand 


scale’? at Taveh on the Yangtze, and 


Fic. 9 The steel mills at Anshan, south o 
Mukden, are the largest in China This is 
view in the newly rebuilt Automatic bk urnace 
Number Seven, completed in 1953,  (Courtes 
China Pictorial, February, 1954 


at Paotow on the Hwang Ho. Tin out 
put is to be doubled at Kochiu in Yun- 
nan, aluminum production is to be 
increased at kushun, and ten electric 
plants are to be built or enlarged. 

The most important new center of 
coal mining is at Fuhsin, 110 miles to 
the west of Mukden, where open-cut 
operations are expected to exceed the 
production at the well known Fushun 
Mukden. Production 
reached some 5,000,000 


mines east ol 
has already 
tons a yvear. The coal seam is 60 to 
70 meters thick, but operations require 
the removal of a 20 meter overburden 
A new electric power plant utilizes 
Fuhsin coal. 

Though eastern China appears to 
have negligible reserves of petroleum, 
the production at Yumen near the west- 
ern end of the Great Wall is rapidly 
expanding and will doubtless experience 
considerable development when reached 
by the railroad now pushing westward 
from Lanchow. Production is increas- 
ing at Yenchang in northern Shens 
and exploration is under way in 
Szechwan. 

Manchuria has two major centers of 
hydroelectricity, the Hsiaofangman Dam 
on the Sungari near Kirin, and the 
Suiho or Suphung Dam on the Yalu 
on the Korean border. The dam and 


power station at the former were nearly 
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Fic, 10. China’s First Five Year Plan calls for 
are in the new finishing shop at Anshan. (Courtes\ 


completed under Japanese control. In 
August, 1945, the United States Paley 
Commission reported that the Hsiao 
fengman Project had facilities for eight 
70,000 kilowatt units, with a combined 
capacity of 563,000 kilowatts. At pres- 
ent possibly four of these are in opera 
tion Little is known of the current 
situation except that the plant is in 
operation. The even larger hydro 
electric development at the 1000 yard 
Suiho Dam on the Yalu River furnishes 
power to both Korea and Manchuria, 
and had a potential listed at 600,000 
kilowatts in August, 1945 

Machine industry is expanding in 
man places. Despit Shanghat’ lo 
of foreign trade, some aspects ol tts 
industry seem to be holding their own 
for there are many references to the 
city as the source of equipment for new 
industries elsewhere \ recent Com 


munist news release credits Shanghai 


Mar or CHINA 


thousands of miles of new railwa Phese rail 
China Pictorial, February, 1954 


with the production of one-third of all 
machinery in China New plants in 
1953 include tungsten alloys, gears, and 
narrow vauve ral 

Major CXpalision under at 
Harbin and in) Mukden The lattes 
is said to produce one quarter of all 
the machines made in China Its loca 
tion near the coal and iron areas olf 
southern Manchuria makes it somewhat 
analagous to Kharkov alongside the 
Donets coal fields in the Ukraine, or to 


k next to the Kuznet Basin 


Novo thir 
in’ Siberia China tarted work on its 
first automobrle plant in 1953 at Viul 
den Harbin, whose population How 


exceeds a million, | to produce turbine 


generators, precision tstrument hear 
ings, and a variety of light industrial 
product uch as beet sugar paper, flax 
ind yvoolen ood 

Other with new tndustrie are 


( anton Wuhan ind Lanchow Peking 
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The Shanghai Electrical 


Works is a post war development that is supy 


ing generators 
under the 
China Pictorial, February, 


is being 


First 


transformed 


for 


Five 


many 


the new 
(Court 
1953.) 


vgovernmental and cultural city inte 


Shanghai 


Hong Ke 


Peking 
Tientsin 


Mukden 


Cully 


Dairen 


Luta) 


Urn 


M iscellanec 


6,204,417 ( 


2,250,000 
2,050,986 
2,768,149 
1,795,292 
2,217,564 
2,215,000 


1,495,694 


1,400,000 
1,200,000 
1,054,465 


1,008, 205 

1, 200,000 

1,038,685 
RA4 468 
749,770 | 
642,275 
630,049 
503,086 
600,000 
§59.127 


517,559 
500,000 


490.000 
$26,691 


Machiner 


cts 


from a_ purely 


rABLI 
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significant industrial center, with a steel 
mill, machine shops and textiie plants 

Whereas China's cotton mills were 
formerly concentrated in the Shanghai 
area close to imported supplies of raw 
cotton, important developments are 
now under way in the cotton-growing 
areas, with a dozen new mills. Some 
of the more important centers are 
Chengchow in Honan, Sian, Peking, 
Shihchiachuang in Hopei, and Siangtan 
in Hunan. 

It is difficult to know what all of 
this adds up to, but it is clear that 
major material progress is under way. 
China’s problems are very different from 
those of the Soviet Union, and her po 
tentials are more limited, but if this 
industrial expansion continues for a 
decade, China will be well on the way 
toward a significant economic role in 


Eastern Asia. 


AN POPULATIONS 


1953 


(1954) 


1951) 


(1953) 
(1951) 


1953) 
1953) 


1950) 


1953) 


(1954) 


1950 


1950 
1953 
1950 
1948) 
194% 
1948 


(1947 


1950 


(1954) 


1950 
1948) 
1954) 


1954 
1950) 


People Atlas of Atlas of 
Handbook People's Republic People's Republic 
July. 1083 November, 105 
5,351,810 6,000 000 6,000,000 
4,990,000 5.410.000 
1,940,290 2,040,986 2,240,000 
2,224,000 (1951) 
1,785,813 2,000,000 
2,010,000 (1951) 2,000,000 
1,551,317 1,551,517 2,000,000 
1,790,000 (1951) 
1,120,000 1,500,000 1.500.000 
1,210,000 (1951 
1,020,000 
1,050,000 
1,054,465 1,054,465 1.050.000 
1,010,000 (1951 
1, 200,000 1,200,000 1,300,000 
1,090,000 (1951 
980,000 1,100,000 1,100,000 
867,255 
532:058 
§ 20,000 560,000 
700,000 (1951 740,000 
511.860 
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URBAN GROWTII 


The extent of industrial expansion 
may be indicated by the figures for 
urban population (Table IIL). Increases 
such as these also reflect rural difficul 
ties and the migration of farmers to the 


cities as well as industrialization 
THe 1953 CrNsus 


As of July 30, 1953, the Chinese 
People’s Republic conducted a census 
in preparation for nation wide elections 
Extensive publicity deseribed this as 
the most complete census ever under 
taken in China, but critical evaluation 
is impossible. Since the totals are more 
than 100 million larger than any pre 
vious estimates, they must be regarded 
with considerable reserve. The details 
were announced by the Statistical Bu 
1954.2) Over 2,500,000 


reau on Nov. 1, 


census enumerators were employed. 


A recheck was made on 9 per cent of 


Tung 6,611,455 Tibet 
Vigu 3,640,125 Miao 
Mosler 4.559.450 Manchu 
Vi $254,269 Mong 


the population, covering 52,915,000 
people and showed duplications amount 
ing to one-tenth of 1 per cent and 
Oulissions of two-tenths of 1 per cent 
The direct census count is said to 
total 574,205,940; in addition there were 
27,732,095 people who were added by 
other means. The grand total num 
bered 601,938,035. Of the group not 
actually counted, 8,397,477 represent 
people in areas without a direct census 
Paiwan is credited with 7,591,298 on 
the basis of 1951 figures, while Overseas 
Chinese and Students Abroad number 
11,743,320 according to the Overseas 


Kwang Ming Jih Pao, Peking, Nov. 1, 1954 


Map o1 


) Phe Chinese (Chemical Plant in 
northeastern China manufactures Caustic soda 
bleachin material and monochlorobenzene 
This Beckmann tower produce bleaching 
powder Court China Pictorial, July, 1953 
Affairs Commission hese figures 


would total 590,194,715 for Mainland 


China plus Taiwan 


1958 
2.775.622 Pu Vi 1.247 884 
eur 1.120.405 
941 Cithe 6.718 02 
1 462 
Qn the basis of the direct census 


males number 297,553,518 or 51.82 pet 
cent, and there are 276,652,422 temalk 
or 48.18 per cent Those 18 vears old 
and more number 338,339,892 or 58.92 
per cent People trom 80 to 99 total 
1,851,312, and 3384 report an aye of 
100 or greater: one person is credited 
People of the Han race, 


or ethnic Chinese, total 547,283,057. or 


with 155 year 


93.94 per cent with 35,320,360 or 6.06 
per cent listed under minority group 
Excluding Taiwan and Overseas Chinese, 


the minority groups numbering over a 


million are reported as hown in lable 
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Under the present political organiza 


tion, three special municipalities are 
administered the central 
Their populations are 
as follows: Shanghai, 6,204,417; Peking, 
2,768,149; Tientsin, 2,693,831. 


Mainland 


directly by 


government, 


China currently has 2 


provinces, with populations as shown 


(s;EROGRAPHY 


in Table V. 


areas, the new Inner "longolian Auton- 


There are also two special 


omous Region, extending from what was 
once Suiyuan to Western Heilungkiang, 
Tibet. The population of Inner 
Mongolia is reported as 6,100,104 and 
that of Tibet 
1,273,969. 


and 


(with Changtu) as 


rABLE \V 


Anhwei 
Chekiang 
Fukien 
Heilungkiar 
Honan 
Hopei 


$0,444,647 
22,865,747 
13,142,721 
11,497,409 
44,214,594 
$5 984.644 
Huaan $3,226,954 
Hupei 27,789,693 


Jehol 5,160,822 


MAINLA 


p Cuina (1953 ¢ 


12,928,102 
16,772,865 
41,252,192 
11,290,073 
19,560,822 
44,770,059 Taiwan 
15,037,310 I's 
18,545,147 
14,414,485 
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NOTES ON THE BASIC-NONBASIC EMPLOYMENT RATIO 


j j 


Victor Roterus and We lev 


Vr. Roterus ts chief of the Area Develebment Division of the United 


Slate Det artment of Commerce Dr 


Caiel of the Department ol Geog 


raphy, University of Chicago, is a consultant to the Area Development 


Division. 


Hk concept ol basic and non- 
basic employment and the no 
tion of the importance of the 
ratio between them arose during the 
1930's. It was developed as an analy 
tical tool in the study of cities, primarily 
the study of cities for planning purposes, 
During the ensuing vears, however, in 
terest in the concept has become in 
creasingly widespread among planners, 
economists, geographers, and others 
concerned with areal matters (particu 
larly urban areas) as evidenced by a 
gradually increasing volume. of studies 
oriented around the concept! and by 
the lively discussions centering on the 
basic-nonbasi concept at the last two 
national meetings of the Association of 
American Geographers 
Some studies done recently by the 
authors in connection with the work 
of the Area Development Division of 
the U. S. Department of Commerce 
have led us to some conclusions as to 
its use as an analytical device tor the 
study of areas Phey form the body ol 
these notes 
First of all, we may note that the 


basic-nonbasic employment ratio. has 


1A spate of recent articles include Homer 
Hoyt Homer Hoyt on Development of bkco 
nomic Base Concept Land economic Vol. 30 
1954, pp. 182-191 Richard B. Andrew Me 
chanw of the Urban Economic Base Land 
hconomu Vol 1953 lohn \lexander 

The Basic-Nonbasu Concept Urban keo 
nomic Function Ge rapn Vol. 30 
1954, pp. 246-261 Ihe Hoyt article contains 
citation to numero other truche ny \ 
the concep 


meaning only for a detinitely cireum 
scribed area. It is a conceptual device 
for the study and presentation of certain 
limited aspects ol the economic life of 
a definitely delimited area, and any 
data which we may create (not discover 
for any delimited area may chanve, 
chameleon-like, if the area is delimited 
differently Phe notion of a definitely 
circumseribed area is of course, inherent 
in the very definitions of basic and non 
basi Roterus in his study of Cin 
cinnati defined basic employment a 
that which produces goods and service 
lor export beyond the adopted area 
\lthough some minor variations in tet 
minology have subsequently been sug 
gested, export employment is still the 
guide to defining basi emplor ment 

The relationship of basic-nonbasi 
employment to areal delimitation can 
be made most sharp if we consider the 
actual process ol ¢ tablishing uch a 
ratio in detail 

Since the basic-nonbasi« emplos ment 
ratio ha been almost universall ip) 
plied to cities, we will begin by extend 


ing the reasoning logically to an extreme 


CASt Let us assume a cross-roads ham 
let consisting of a tavern, a tilling 
station, and yvrocer’ tore vhost 
market area is the township. Let u 


assume further that none of the busine 
owners or employee trade at an 
of the other hamlet stores If we cal 


culate the basic-nonbasic employment 


ratio we discover that all the vgainfull 


| 
‘a 
| 
i 
| 
Pal 
q 
| 
ae 
¥ 
: 


1% EcONOMK 


employed represent 100 per cent basic 
employment; they must, because they 
all export goods or services from the 
delimited area, Let us further assume 
that all other employed people in the 
larger township area are dairy farmers 
whose production is sold entirely out- 
-side the township. If we take the 
township as the area of consideration, 
and again calculate the basic-nonbasi« 
employment ratio, we discover, of course, 
that the farmers all represent basic em 
ployment, but our hamlet businessmen 
have now become nonbasic workers, 
because they furnish goods and services 
to the basically employed farmers. Let 
us assume further that there is a large 
city in the county and that all the 
farmers in the township are dairy farm- 
ers who sell fluid milk in the city. If 
we adopt the county as our study area 
and calculate our basic-nonbasic em 
ployment ratio, we find that our basi- 
cally employed dairy farmers have now 
become non-basically employed because 
they furnish goods for the basic workers 
of our newly delimited region, 

It becomes apparent by proceeding 
as we have that the numbers of non- 
basic employees increase as the size 
of our delimited area increases. If we 
take the United States as our circum- 
scribed unit, the ratio of basically em- 
ployed to nonbasic workers becomes 
very small, because only workers pro- 
ducing for export out of the country 
would be basic employees. Clearly the 
basic-nonbasi proportion is not an 
absolute; it is a heuristic device for ex 
pressing certain relationships. 

It has been noted repeatedly that the 
basic-nonbasic ratio “‘seems’’ to show 
an increase in the proportion of non- 
basic workers as the size of cities in 
creases. All the empirical studies indi- 
cate this to be the case. However, if 
the foregoing account of the process of 


making such employment analyses is 
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correct, we should be astonished if that 
were not the case. It is a commonplace 
to state that large cities pertorm fun 
tions for themselves, that smaller cities 
do not perform for themselves. Clearly, 
a larger city would have a greater pro- 
portion of its employed persons furnish- 
ing goods and services for each other 
than would a small city. 

The basic-nonbasic employment ratio 
then, is a measure of the degree of 
economic interdependence existing be- 
tween the people of a circumscribed 
area and of persons in all other areas. 
As the size of the area increases, ceteris 
paribus (including such factors as in- 
come levels, level of business activity, 
and cultural levels), the degree of inter- 
dependence will decrease. 

Whether or not the basic-nonbasic 
employment ratio is a_ particularly 
effective or comparatively crude meas- 
ure of this interdependence relationship 
has not been investigated widely. Diffi- 
culties in the application of the ratio 
have been discussed sufficiently so that 
they are fairly clearly understood. 
The comparative usefulness of some 
wholly different measure (such as com 
modity or monetary flow) needs to be 
investigated.” 

What is important here, however, is 
that the economic base concept is simply 
a descriptive tool; quantitatively de- 
scriptive to be sure, but still merely a 
description of certain /imited aspects of 
the economic functioning of a city or a 
region. Because it is simply a descrip- 
tive device one wonders what purpose 
is served by elaborate schemes of data 
collection for the purpose ol attempting 
extremely accurate proportioning of the 
employed population between basic and 
nonbasic groupings. Ona priori grounds 

\ll the matters mentioned in this para 
graph and other closely allied i ies are dis 


cussed in detail in Richard B. Andrews, op. cit., 


p. 164-172 
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we would expect, and publ’shed studies 


confirm, that the ratio will vary with 


size, and with numerous other cir- 
the 


cits 


cumstances of citiés of same size. 


kor example, a radio plant in Cinein 
nati may sell &0 per cent of its output 


outside the metropolitan area one year 


and the next vear at almost the same 
level ol output and employment sell 
70 per cent locally owing to model and 
consumer preference changes. The 


Federal Reserve study of Wichita dem 
onstrated the same fact on a city-wide 
scale. 

It appears to us that the important 
elements in the basic-nonbasi concept 
are the notion of the multiplier effect 
influence of basic 
the 


tionships aspects so persuasively pointed 


or growth-inducing 


(export) industry and space rela 


out by Alexander.* The recognition of 
these relationships certainly represented 
a major advance in both theory and 
practice of urban analysis and planning. 
“The distinction is useful primarily to 
indicate the process in urban growth, 


Neither of 


demands a 


the ratio 
the 


exact ratio in order to accomplish effec 


these functions of 


close determination of 


tively the purposes to which the ratio 


can be put. To use it in other than 


a gross Way vives a false certitude to 


its use, 

Hoyt’s recent article’ gives two ex 
cellent illustrations of our point here 
He suggests that the ratio is pee titiarly 
applicable to estimates of future popu 


land 


examples 


use 


lation growth and require 


ments, by giving from his 


. own work. In speaking of his popula 
4 tion forecasts he says, “Accordingly I 
4 took trends of past Basic Industrial) 
The kmp ment My ltiplier 1 Wichita 
Vonthl / bederal Reserve Kank of Kansa 
ity Sept 40, 1952 
* John Alexander, op 
Victor Rot Cincinnati Metropolitan 
Master Plan Stud i ou \rea 
( cinnati Planning Commi n, 1946 


Homer Hoyt op 
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growth as an indication of future vrowth 


unless | found reasons to expect a re 


versal of the trend 


\gain, he pre 
dicted land use requirements “by taking 
estimated future employment in each 
and relating it 
Hoyt is 
absolutely right in his implication that 


the 


type of manulacturing 
to known space requirements 
which 


multiplier factor 


the 


use ol a 


grows out ol basic-nonbasic idea 


will give a more rational prediction of 


future population or future space re 
quirements than would be made without 
such a factor. However, it is perfectly 
clear that the accuracy of his population 
predictions rests ultimately on the ac- 
sses about 


curacy of his analytical gue 


(a) the and size of 
and (b) the 
Note that 


we have said more rational, not 


future structure 


industry in the community 


future basic-nonbasic ratio 


hore 


accurate It is easy to imagine situa 


tions in which the use of the multiplier 


factor would increase the predictive 


margin of error Basic-nonbasic rela 


tionships are so expensive to compute 
precisel , are subject to so much varia 
tion from plac eto e, and, espe ially, 


over different periods of time, that the 


ratio is best utilized as a crude general 
measure Wherever the concept ap 
pears to have utility in) prosecuting 
study or planning of an urban area it 


will best be used as a rough, approxi 


mate measure of the relationship. Elab 
orate precautions to establish the ratio 
with great accuracy will lead to false 
notions concerning the stability of the 
finding but, more. importantly, will 
not repay the effort expended 0 well 
asa similar time expenditure along othet 
lines of investigation 

Another port worth: ol Com 
ment. There is universal agreement that 
the terms and “‘nonbasie’’ do 
not impl differences in the relative 


Importance ol the two p of activit' 


Nevertheless we luspect that there 
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exisis a mental construct which, in 
fact, construes a greater significance to 
“basic’’ than to We quote 
from a current article,’ though scores of 
similar quotes are available. ‘The sup 
port of a city depends on the services 


it performs not for itself but for a 


tributary area Many activities serve 
merely the population of the city it 
self, And again, ‘‘the inhabitants 
of towns could not be expected 


to live by taking in each others’ wash 
ing.” 

The first quote undoubtedly reflects 
an aspect of our national economic life, 
but to mentally structure our national 
economy in this way is quite like fo 
cussing on the flea and ignoring the 
elephant on which it rests. With a 
national income of $305. billion last 
year, and with farm income represent 
ing only about a twentieth ($16.1 bil 


\Mexander, op. cit. 
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lion) of total national income, we think, 
nevertheless, that there is a stereotype 
that visualizes an heirarchical economy 
with agriculture at the base, small settle- 
ments serving agriculture, larger set 
tlements serving smaller settlements, 
ete. Granted that this is an aspect of 
our economic structure, the foregoing 
income figures seem to indicate that it 
is no longer the fundamental structure. 
By far the greatest portion of our 
economy does consist of urban dwellers 
making their living by “taking in each 
others’ washing.”’ The only way to 
escape this conclusion is to assign a 
more “fundamental” aspect to certain 
functions in our economy than to others; 
a point of view which all proponents of 
the basic-nonbasic ratio have been at 
pains to disclaim. Much more could be 
said on this point, but in the interests of 
brevity we will hope that the outlines 


of the idea are clear. 
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INTERNAL STRUCTURE OF THE CBD* 


Raymond E. Murphy, J. E. Vance, Jr., and Bart J. Epstein** 


T is a matter of common observa 
tion that the Central Business 
District (CBD) of the American 
Citv is not a uniform area. Everyone 
knows that the tallest buildings and 
the greatest crowding of pedestrians 
occur somewhere near the center, and 
that there is a less intensely used belt 
yrading from the central area 
Most peor le are aware, too, of a rough 
sorting into districts in the CBDs of 
larger cities group of department 
stores here, a cluster of theaters there, 
and a number of banks in still a third 
area Such elements of the District's 
pattern and others that will be men 
tioned later constitute what is here 
called the structure of the CBD, the 
subject of this article 
It is not our purpose here to examine 
the structure of individual CBDs, how 
ever interesting such a subject might 
be To a certain extent, some ol these 
possibilities were brought out in- the 
two earlier papers where the nine CBDs 
Worcester, Massachusetts; Grand 


*This is the third of a series of three artich 
on the Central Busine District ippearin in 
ve tt Magazine and present 
the resul of a research project ported | 
the Geograph Branch of the Othee of Naval 
Research. For at 
irom Vaniou individual ee the tirst art 
which appeared in the July, 1954, n er he 

thre tick on ( ‘ 1) 
ire now available ler parate cove 1a 
bibl graph ind an append land 
use data in reate det tha ipp ed 
nm the article 
kp ‘ » ced the i | 
for the land use a based upon ' 
d mce talf of th Ma et 
Research Departme St Ime 
Ma 


Rapids, Michigan; Salt Lake City 
Utah: Facoma, Washington: Sacra 
mento, Calitornia; Phoenix, Arizona; 
Tulsa, Oklahoma; Mobile, Alabama 
and Roanoke, Virginia——were delimited 
and compared.' is our intention 
in this paper to consider the internal 
arrangement otf features common to all 
(BDs, insotar as this can be done trom 
a study of only nine cities of a limited 
size range. In short, we are attempting 
to present a tentative structure ol (he 
CBD. 

Actually, the difficulties inherent in 
analyzing and explaining the internal 
structure of a typical CBD are enor 
mous, and the results presented here 
are considered by the authors as little 
more than a beginning Sut an under 
standing of the structure of the District 
is so important that a start must be 
made Indeed, it is through progres 
in this direction that the answers to 


many practical problems tacing 


citve 
may come 
Factors OF INTERNAL STRUCTURI 


Phe areal variations by which in 


ternal structure is expressed are based 


on a number of factor There is the 
basic a pect, land value which under 
lies the whole matter there 
that most readil observable spect, 


land use, which is, in considerable part, 


i city’s adjustment to land = value 
Ka lury ince, Ir 
I) he CKD / n. G | ‘) 
1954 189-222 ! 
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But there are a number of other factors, 
too. Street patterns and block sizes 
are important, since they constitute, 
in a sense, the framework of the Dis 
trict; and building heights, for they 
form the basis for studying variations 
in vertical extent. Then there are vari- 
ations in such aspects as central 
business height and central business 
intensity, which can be calculated from 
land use maps and were discussed at 
length in the first two papers. And 
there are dynamic aspects of structure: 
traffic flow, pedestrian flow, the vertical 
movement of people in tall buildings, 
and the flow of communications. 

Of course, not all these aspects ol 
structure (or still others that might 
be added) can be covered in this paper. 
Field time did not permit the investi- 
yation of many of them. Moreover, 
some of the aspects of structure, though 
they can be expressed for a single city, 
are difficult to reduce to an average 
pattern, which is the objective here. 
We are not interested, it must be re- 
membered, in internal variations within 
any single CBD, but in internal varia- 
tions within the average CBD. 


LAND VALUES AND CBD Srructurti 


Underlying the internal structure of 
the CBD and in many ways helping 
to determine this structure are land 
values, but data on land values are 
not readily available for all cities. The 
study of land values presented here is 
based on only six of the nine cities 
Worcester, Grand Rapids, Salt Lake 
City, Tacoma, Sacramento, and Phoe- 
nix. For each of these cities, front-foot 
values by lots were obtained. 

The difficulties of comparing land 
values of one city with those of another 
were pointed out in the first article of 
this series,” and a method was discussed 


*Murphy and Vance: ‘* Delimiting the 
CBD," op. cit., pp. 197-200 


of drawing a “5 per cent line.” This 
line encloses the area with front-foot 
values amourting to 5 per cent or more 
of those of the peak value lot. In the 
same article, it was pointed out that 
the 5 per cent line, though not exactly 
coinciding with the edge of the CBD, 
was found to come remarkably close 
to doing so (hig. 1). Land values in 
the CBD, therefore, may be considered 
to range from the peak value down to 
about 5 per cent of that amount at the 
District's edges. 

Other percentage lines were drawn 
on the same basis as the 5 per cent line. 
In this manner eleven land value 
classes were determined: one extremely 
small one consisting of the lots having 
peak valuation (100 per cent); one 
made up of lots amounting to at least 5 
but less than 10 per cent of the peak 
value; and the remaining nine dividing 
the values between 10 and 100. For 
each of these 11 classes the total acreage 


in the six cities was measured and com- 


bined (Table I). 


TABLE I 
\ LAND VALUE CLASSIFICATI OF THE AREA 


within THe Per Centr Lint 


Value | Total Arca 
Cla Per within Each Mean Area 
Cent of tor the within Each 
Front-foot Six Citic Class for Mach 
Value of Combined Average City Cla 
Peak Value ja in Acre 
Lot or Lot 
100 1.40 0.22 0.47 
99 2.77 0.46 0.79 
89 0.69 | 0.12 0. 20» 
70- 79 5 88 | 0.98 1.68 
60- 69 8.71 1.45 2.49 
50. 59 7.49 1.25 2.14 
49 15.09 2.52 55 
9 18.46 4.06 §.25 
20- 29 26.73 4.46 7.65 
10 19 108.10 18.02 30.94 
5 9 153.58 25.59 443.94 
$48.70" 58.13 100.00 
*If data were available for more cities, it is probable 
that this class would be found to fall in line with the othe 
These are not comparable to gross areas for CBD 
ven in the second article of the series because g rea 


the area streets 
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5 PER CENT LINE 
mw + 
L iL 
PHOENIX 
FEET 
Fic. 1 In the six cities for which land value data were obtained, the 5 per cent line, though not 


coinciding with the CBD boundary based on land use, generally did not depart from it very far 

Phe drawing of the 5 per cent line (enclosing the area of the city with front-foot values amounting 
to 5 per cent or more of those of the peak value lot ind other lines for higher percentages pre ented 
numerous problem In place successive land value lines coincided; in others, lots intervened 
that were public land and hence had no valuation. Subjective judgments frequently were involved 
Because of these difficulties no attempt has been made to show the full series of land value line 
The dots represent the peak land value intersections, 
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When these data are reduced to per- 
centage values, as they are in the fourth 
column of the table, some interesting 
facts become apparent Perhaps the 
most striking is that three-fourths of 
the area within the 5 per cent line is 
valued at less than 20 per cent of the 
peak value. Only a little more than 
& pet cent is valued at as much as half 
the peak value. In other words, land 
values decrease rapidh at first as one 
leaves the peak value intersection, but 
this decline becomes less and less rapid 
toward the edges of the District. The 
average curve of decline is somewhat ir 
regular but clearly concave. The situa 
tion can be summed up by saving that 
land values decrease at a decreasing 
rate with distance from the peak land 
value intersection, 

Of course these facts apply to an 
average, and as such assume a sym 
metrically shaped CBD. This is rarely 
the case, and there is a tendency for 
the successive percentage lines roughly 
to parallel the outline of the District. 
In an elongated CBD the rate of decline 
is much lower along the axis of the 
District than at right angles to the 
axis.® 

Since so much of the discussion on 
land values of the CBD depends upon 
the location of the peak value inter- 
section, calculations were made to de 
termine the relative locations of this 
critical point and the geographic center 
of the District (Fig. 2). In every case 
the peak value intersection is found to 
be located within a few hundred feet 
of the geographic center. And an addi 
tional interesting fact is evident. In 


most of the cities studied the geographi 


In this connection see the § per cent lines 
on Figure 1; see, also, Charle M. Downe's 
boundary of the Worcester CBD and of the 
Hard Core of the District based on land value 
reproduced as Figure 2 in Murphy and Vanec 


* Delimiting the CBD," op. cit., p. 193 
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center is located in the same direction 
from the peak value point as the area 
of the greatest CBD expansion (Fig. 16). 
This suggests that the peak value in- 
tersection does not keep pace with the 


(BD's gradually shifting position. 


LAND Use AND CBD Structuri 


Among the many possible bases for 
investigating the structure of the CBD, 
land use is by far the most valuable 
and practicable. Land use is readily 
observable and mappable, and reflects, 
better than any other aspec t, the pros 
esses at work in the CBD. Moreover, 
it is relatively easy to analyze land use 
variations on maps, and to average the 
data of individual CBD maps in such 
a way that a composite pattern for the 
yroup of Districts studied can be ob 
tained. Because of these advantages, 
land use data have been used here as 
the chief basis for studying the internal 
differentiation of the CBD. 


Distance Zones and Land L’se Analysts 


The first step was to develop a method 
of analyzing the District’s land use both 
vertically and horizontally. As a basis 


for studving the arrangement of land 


Ratio of Total Floor Space at Sixth 
Floor Level and Higher to Ground 
Floor Avea of the Zone 


Zome Zor Zone Zone 4 
Woree 67 6 
Grand R ! 17 70 141 49 
ilt Lake City 67 25 06 16 
Ta 11 57 
‘ iment 9 13 16 1 
Phoenix 00 16 42 
Tulsa 1.02 1.16 85 
Mobile 00 47 8 oO 
\verage tor eight 0 59 51 44 
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® Geographic Center of CBD 
Peak Land Value Intersection 
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The peak land value intersect 


gr iphic or areal center of the CBD ( 
with Figure 16 of the present article Ir 
the peak value point in which maximum 
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uses,‘ a pattern of four walking-distance 
Zone 1 is the 


area surrounding the peak land value 


zones was developed. 


intersection, nowhere exceeding 100 


yards walking distance along inter- 
secting streets from the center of this 
Zone 2 is 100-200 yards 
walking distance from the same central 
point; Zone 3 is 200-300 yards; and 
Zone 4 is 300-400 yards. Obviously, 
Zone 1 is a solid, compact area sur- 


rounding the peak value intersection, 


intersection. 


and the other zones are merely belts of 
land surrounding Zone 1, 


The 


was drawn on acetate paper and used 


pattern of zones tor each cits 


as an overlay on the land use maps, 


thus making it possible to tabulate the 
* The cla ification used here includes three 
major group These in turn are subdivided 
into use types, most of which are broken down 
still further into specific land use The detail 
of the classification are as follows 

kt All SINI SS USES Kood: re stau 
rant; supermarket; general food; food specialty; 
delicatessen and ice cream parlor; package store; 
bar; Clothing: women's clothing; men's cloth 
ing; family clothing; clothing specialty; general 
shoe store; men's and women's clothing; /louse 
hold; furniture; hardware and appliances; dry 


goods, rug curtains, ete coal, oil, ice, and 
heating sale used furniture and antique 

1 ulomotive ales of motor vehicles, new and 
il ed; ervice tation or garaye; accessory, tire, 
and battery sales; automotive rental; Variety 


Sand 10” store; drug store; 
cigars and news; Miscellaneous; sport, photo, 
hobby, toy, ete.; jewelry and gift; florist shop; 
book store; office machines and furniture; office 


department store; 


supply and stationery; pawn shop; amusement 
establishment 

SERVICE, FINANCIAL, AND OFFICE 
USES. Financial: bank; personal loan; insur 
ance agencies and real estate ofhces; brokers; 


Trades 
hie ul ehold 


ete.; Service personal service; clothing 
service; business service; 
newspaper publishing; /leadquarters Office; Gen- 
eral Office; Transportation: railroad uses; bu 
uses; air transport; trucking; Parking: customer 
parking; commercial parking; Transient Resi- 
dence: hotels and other transient lodging 
NON-CENTRAL BUSINESS USES. — Resi 
dential: permanent dwelling units; Public and 
Organi ational public building space and public 
ground space; organizational and charitable 
institutions; Judustrial; Wholesale (not including 
wholesale offices s« parate from wholesale estab 
lishment); Vacancy: vacant building or 
vacant lot; commercial storage 
storage makes up such a small fraction of the 
total of this last type that it is disregarded in 
the land use discu 


service, 


store; 
(Commercial 
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use data by distance zones, and, at the 


same time, to calculate areas of use 


units. In the analysis, each establish- 
ment was considered to lie completely 
in the zone in which it fronted; in ques- 
tionable cases preference was given to 
the lower-numbered zone. 

Only eight of the 


included in the analysis. 


(BDs were 
The mapping 
in Roanoke was done in October, 1953, 


nine 


several months after completion of the 
field work in the other cities and too 
late for Roanoke’s CBD to be included. 

The 


map 


from the 
CBDs is 
presented graphically on a percentage 
3-11. Note 


every instance the land uses represented 


information resulting 


analysis of the eight 


basis in Figures that in 


by the columns are divided into three 


groups Retail Business; Service-Finan- 


cial-Office; and Non-central Business 

and that these groups in turn are broken 

down into use types (see footnote 4). 
As a first step we may consider how 


land use varies with distance from 


the peak value intersection. Since we 


are primarily concerned with the aver- 


age city, the discussion will deal chiefly 


’ The peak land value intersection was taken 
as the point of origin of the walking-distance 
zones All streets (not including alleys) were 
bisected, and lines were drawn through the mid 
points, ye Iding junctions at every street inter 
section. Starting from the intersection at the 
peak point, a distance of 100 yards was measured 
on each mid-street line radiating from the peak 
point. Then a point was marked and_ per 
pendiculars were dropped to the edges of the 
blocks on each side of the street, in order to 
obtain land use intercepts. Where a. street 
branched off before the 100-yard distance was 
reached, Measurement was continued along that 
street, too, and where 100 yards distance from 
the peak land value intersection was reached, 
perpendiculars were dropped to the edges oft 
the blocks as lo complete an outline 
of Zone 1, diagonals were then drawn across 
blocks between adjacent block intercepts. Simi 
lar procedures yielded Zones 2, 3, and 4, repre 
senting 100-200) yards, 200-300 yards, and 
300-400 yards walking distances, respectively 

A certain amount of the CBD of each city 
lies beyond the 400-yard walking distance. The 
analysis presented applies only to the area within 
$00-yards walking distance of the peak value 
intersection, and only to that part of the area 
© described that is within the CBD 
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with Figure 3 which represents an aver- 
Section | 
all 


age for the eight Districts." 
ol 
floors by zones. 

The First Ilundred Yards In many 
the 100-vard the 
area immediately surrounding the peak 
intersection, the 


the CBD 


quintessence 


Figure 3 shows an average of 


respects first zone, 
most 


it 


land value is 


interesting portion of as 
the 
characteristics that are associated with 
the District. This 
reflected in the great numbers of people 


represents of those 


concentration is 
on the streets and in the high valuation 
placed upon the land. Though no exact 
correlation between distance zones and 
land value classes (Table | is possible, 
it must be remembered that the highest 
land value classes occupy very limited 


Zone | 


average, 


includes, 
lots 


probably 
the 
classes over 60 per cent,’ 


areas. 


the 


on 


most of in the 
It might be thought that in this zone 


the tallest buildings would be concen- 
trated, but an analysis of the location 
at the 


the 


of floor space sixth floor level 


eight cities shows 


ly 


two 


and higher in 


that this is genera! not 
(Table If). Only ol 
(BDs show a concentration in Zone 1. 

land 


the relative 


the eight 


Turning more specifically to 


uses, we may consider first 


importance olf the three groups in Zone 1 


see first vertical bar of Section I, 
Fig. 3 Retail Business uses predomi 
nate, occupying more than half of 


the space. The Service-Financial-Office 
group is second in the proportion of 
the Non-central 


Business group is third, accounting for 


space upied ; and 


®* For variations in gross (BD land use from 
city to city see Murphy and Vance \ Com 
parative Study of Nine Central Busine Ii 
tricts,” op. cit., pp. 331-334 

The dithculties of correlating distance zone 

and land value cla 4 become apparent when 
one considers that the distance zone tend to 
be roughly symmetrical whereas the land value 
lines tend to reflect the outline of the district 
In this connection see page 24 
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only 12 per cent of the total space. 
The great relative importance of retail 
business uses in the zone is to be ex- 
pected, since the location gives access 
to the maximum number of customers. 
On the other hand non-central business 
uses by definition® do not belong in the 
CBD and certainly should be at a 
minimum in the heart of the District. 
It may be pointed out that these uses 
occupy much less space in the centers 
of CBDs of newer, Western cities, like 
Tulsa, Phoenix, Salt Lake City, and 
Sacramento, than they do in those of 
older, Eastern cities such as Worcester, 
Grand Rapids, and Mobile. 

Among the use types into which the 
groups are subdivided in this study, 
variety stores (see footnote 4, p. 26) lead 
in the proportion of space occupied in 
Zone 1. They are followed by general 
offices and by clothing stores, both 
logical types of use for the central zone 
of a CBD. But, strangely enough, va- 
cancy ranks next, largely because of its 
importance in the zone in Grand Rapids 
and Mobile. After vacancy in Zone 1 
come transient residences (largely ho- 
tels), headquarters offices, and various 
lesser uses. 

We have been considering thus far 
the ways in which the space in Zone 1 
is used. Of more interest than mere 
proportional land use, however, is the 
question of relative concentration in this 
zone compared with the others. What 
uses are present in greater proportion 
than in the other three zones, and, con- 
versely, what types of establishments 
are likely to be absent from or unimpor- 
tant in Zone 1 but important elsewhere ? 

Focusing, again, on Section I, Figure 
3, note that all space uses are shown 
in percentages. The same use, if of 
equal relative importance in all zones, 
would have exactly the same space allot- 


*Murphy and Vance: ‘‘ Delimiting the 
CBD,” op. cit., p 204 


(SEOGRAPHY 


ment on the vertical bar for each zone. 
Obviously, this is not the case. But 
the spaces they do occupy on the differ- 
ent bars can be compared directly in 
order to see how the several zones vary 
in the relative importance of a certain 
land use type or group. A_ simple 
method of analysis is to rank the zones. 
For any land use, the zone with the 
greatest space on the chart allotted to 
that use ranks first; the zone with the 
next greatest space, second; etc. (Table 
ITI). 


TABLE III 


RELATIVE RANK-ORDER OF THE Four Zones | 
PROPORTION OF Space OccuUPIED BY 


Various Tyres oF ESTABLISHMENTS 


(Compare with Section I, Fig. 3) 


Business Uses 


1 2 4 
Clothing | 2 
Household | 4 2; 1 
Variety | | 2 3 4 
Miscellaneous | 4 | 1 3 2 
Servick-FINANCIAL-OrFice Uses} 4 | 1 | 2 | 3 
Financial 4 2 1 3 
Headquarters Office | 3 | 4 
General Office 13 gz. |} 2 4 
Service Trades 14 2 
Transportation | & 2 | 
Transient residence 14 
Porking 4 2» 
NON-CENTRAL Business Uses...| 4 Stag 
Residential » | 1 
Wholesale lmr. | 3 2 1 
Industrial ne 1 2 
Vacancy 1 4 4 2 
nr. Not represented in zone 
* Approximately equal to others with similar iper- 


scripts in the same horizontal line 


To begin with, this is the zone that 
ranks first in the Retail Business uses 
group. Within the Retail Business 
group, Zone 1 ranks first in variety 
stores, which we found to be the leading 
space user in the zone. Apparently, 
variety stores have a tendency to be 
concentrated near the center of the 
CBD (Fig. 12). This tendency is 
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Zone 


department 


1. The con 
(the 


most important member of the variety 


decline away from 


centration of stores 


type) near the central point of the Dis- 


trict, to 


be ACE essible 


where they will 


traditional; and « lothing stores are con 


centrated near the center for much the 


same reasons. No doubt, too, clothing 


stores are often located near department 
customers 


stores in order to share the 
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attracted by the larger stores. The 
whole matter of functional associations 
will be discussed in a later section of 
this paper 

Zone 1 ranks first in vacancy (Table 
Ht). At first glance this would appear 
to be-an anomaly. Surely here, at the 
center of the CBD, space should be 
used tothe utmost. But taxes and rents 
are high in this part ol the District, so 
a slightly less central location often is 
preferred. Combined with this is the 
fact that some of the oldest and least 
desirable business buildings are found 
near the center of a city. But one 
must remember, too, that we are dealing 
with an average. Vacancy in the inner 
most zone is particularly striking in 
Grand Rapids, Mobile, and Tacoma, 
whereas very little was recorded for 
Zone 1 in Tulsa (Figs. 4-11). 

It is of interest, too, to examine the 
reverse side of the coin. Which types 
of establishments seem to avoid Zone 1 
as compared with the other zones? 
The Non-central Business group as a 
whole is at a minimum here (Fig. 3 
and Table III), as is to be expected, 
since this is the heart of the District. 
No occurrences at all were recorded 
for residences, factories, or wholesale 
establishments. The reasons for their 
absence are too apparent to need ampli- 
fication. Public and organizational land 
and establishments are better repre 
sented in the other zones, largely be 
cause most of the representatives ol 
this group do not need great centrality, 
But here again the generalization due to 
averaging comes in. Public and organi 
zational land use in the innermost zone 
is fairly important in Worcester, an 
old eastern city with a common and 
city hall. Even in Worcester, how- 
ever, public and = organizational land 
use is of greater relative importance in 
two of the other zones than in Zone 1, 
\s pointed out earlier, vacancy, unlike 
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the other Non-central Business uses 


reaches its greatest relative importance 
in Zone 1, 

The Service-Financial-Office group, 
too, is less well represented in Zone 1 
than in the other zones. The service 
trades, transient residence (largely ho- 
tels) (Fig. 14), and parking are all 
less important than in Zones 2, 3, and 4. 
Most of the service trades (see foot 
notes 4, p. 26) do not vield yreat enough 
returns to pay the costs of a very central 
location; and hotels, which require con 
siderable space for effective operation, 
are actually handicapped by the con 
vested traffic close to the center Park 
ing presents somewhat of an anomaly) 
though in most cities it is relegated to 
the other zones or to the edges of the 
District, the demand for parking ts 
greatest in Zone 1. 


with vertical extension, have been the 


Parking yarages, 


answer in some cities. Phoenix is the 
only city of the eight under considera 
tion in which parking in Zone 1 was 


proportionally greater than in any of 


the other zones. Still another member 
of the group, financial establishments 
(largely banks), in spite of the fact that 
they are generally thought of as being 
at the center of the city, are less impor 
tant in Zone 1 than in the other zones 
(Fig. 14). Apparently, banks do not 
need the extreme centrality of the inner- 
most zone to operate successtully. 
Although the Retail Business group 
has its maximum relative importance 
in Zone F there are certain types ol 
retail business establishments that are 
less important relatively than in the 
other zones. Automotive stores, tor 
example, are not represented at all; 
and outlets for household) goods are 
less well represented than in the other 
zones (Fig. 15). The type of business 
carried on by these stores does not 
justify the high costs of the central 


zone, and such stores are likely to have 
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the other zones 
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hic. 14. Financial and office uses are here shown together. Note that they show no great ten 
dency to concentrate close to the peak land value intersection, which is shown as a small circle on . 
each map. It must be remembered, however, that this chart, like Figures 12, 13, and 15, is based : 
on ground floor use only 


cities, Non-central Business uses in-  Service-Financial-Office group reaches a a 
crease from 12 per cent in the 100-yard = maximum in Zone 2 and then declines ai 
zone to 23'% per cent of the space in outward, but in Zone 4 it still occupies = 


the fourth zone, 300-400 yards from a substantially greater proportion of the 
the peak land value intersection. The land than in Zone 1. Retail Business 
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iG, 15 \utomotive establishments and stores specializing in household goods have certain com 
mon attributes and so are here shown together Note that they do not, ordinarily, come very close 
to the peak land value intersection, the small circle on each CBD map 


uses, occupying 5514 per cent ol the 
space in Zone 1, decline to 33 per cent 
in Zone 2 and then decline more gradu- 
ally with increasing distance outward, 


occupying about 25 per cent of space in 


Zone 


Even within the individual use type 
that make up the major groups, there 
is a consistent, zone-by-zone change 
outward. bor example, variety stores 
decline in relative importance from 


35 per cent ol the space in Zone 1 to 
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414 per cent in Zone 4. Clothing stores 
exhibit a fairly steady decline outward. 
Qn the other hand, stores specializing 


in household goods, and automotive 


stores, show a consistent outward in 
crease in relative importance (Table 
IIT). 


However, other individual use types 
change less consistently. Outstanding 
in this category are general offices, 
which have their largest representation 
in Zone 2; headquarters offices, which 
are most important in Zone 3; transient 
residences, poorly represented in Zone 1 
but fairly evenly represented in’ the 
other zones; financial establishments, 
with their highest proportion in Zone 3; 
public and organizational uses, reaching 
their maximum in Zone 3; and food 
stores, which, though tending in general 
to increase in importance with distance 
from the center, are slightly more im 
portant in Zone 3 than in Zone 4, 
Industrial land use, absent from Zone 1, 
reaches its maximum in Zone 2, but it 
is a very minor item even there. 

In many ways the most interesting 
of the types mentioned in the last para- 
graph is the office class. Two kinds 
of offices are represented: general and 
headquarters. “General offices are the 
vreatest single space user in the CBD, 
though their importance is sometimes 
not fully realized since they occupy, for 
the most part, second and upper floors. 
As may be seen in Section I, Figure 3, 
general offices reach their greatest rela 
tive importance in Zone 2, but are 
important in all four zones. Apparently, 
being near the center is as desirable as 
being at the center for general offices, 
and being slightly removed even has 
certain advantages. 

Headquarters offices represent a more 
Spec ialized type ol othce use; generally 
they are the home or regional office of 
an oil company, insurance company, or 


the like In Tulsa they are chiefly con- 
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centrated in Zone 1, but Tulsa is a very 
special type of city with an abnormally 
high development of the office function 
In the average of the eight cities, head 
quarters offices, like general offices, are 
found in less central locations than 
Zone 1. Ordinarily, headquarters offices 
have less need for centrality than gen- 
eral offices. In some cities there is a 
tendency for the occupant of the head- 
quarters office to build anew, farther out 
in the CBD or even outside the District 
altogether, leaving the original building 
to be rented to general office users. 

The Fourth Ilundred Yards.—The 
fourth hundred yards (Zone 4) is notable 
for its relative lack of Retail Business 
uses and for the importance of Non- 
central Business uses. These char- 
acteristics are normal end products ol 
the progressive zone-by-zone changes 
referred to earlier. 

The high rank of the zone in several 
of the individual use types is of par 
ticular interest. In spite of the low 
proportion of Retail Business uses, two 
members of the group, household sales 
and automotive sales establishments, 
have their highest proportional repre 
sentation in this zone. So, too, do four 
members of the Service-Financial-Office 
group-service trades, transportation 
use, transient residences, and parking 
Although the Non-central Business group 
as a whole reaches a maximum, only two 
of the types, residential and wholesale, 
attain their greatest relative importance 
in the zone. However, Zone 4 ranks 
second in public and organizational land 
use, in industrial land use, and in 
vacancy, 

As in the case of the first 100-yvard 
zone, it is of interest to see what types 
of establishments seem to avoid the 
zone. The relative unimportance of 
Retail Business uses in Zone 4 results 
from two outstanding members .of the 


group, variety stores and clothing stores, 
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reaching a minimum in the zone. And 
two other use types, headquarters offices 
and general offices, Occupy less of the 


space in Zone 4 than in any other. 


Vertical Variation 


In addition to the horizontal varia- 
tions that have just been described, 
land use in the CBD varies vertically. 
The major elements of this” vertical 
variation can be brought out by an 
analysis of the contrasts between the 
first, second, and upper floors 

All Zones by Floors.-First note the 
composite of all zones by floors (last 
vertical bar, Fig. 3, and Table IV). It 
is apparent that Retail Business uses 
predominate on the ground floor, The 
reason is obvious: this is the level most 
accessible to customers. It is common 
practice, of course, to use the ground 
floor of an office building for Retail Busi- 
ness enterprises. It may be seen from 
the graph and from Table IV that food, 
clothing, household, and automotive 
stores all reach their greatest relative 
importance as space users on the ground 
floor. So, too, does a miscellaneous 
group ol retail businesses (see footnote 4, 
p. 26). The fact that variety stores are 
slightly more important, relatively, on 
the second floor does not mean, neces- 
sarily, that they occupy more space on 
the second floor than on the first. But 
most department stores are at least 
two stories in height, and, since total 
second floor area is less than total 
ground floor area, the relative impor 
tance of the variety store is greater on 
the second floor than on the first.’ 

Neither of the other major groups of 
establishments is as important in its 
proportional use of space on the first 
floor as on the second and upper floors, 
but several of the individual use types 
of these groups reac h their greatest 


In this connection see ‘ Measured Space in 


Each Zone by Floors,”’ Figures 4-11 
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importance on the ground floor. Finan- 
cial establishments, for example, are 
of greatest relative importance on the 
first oor, and the same ts true of service 
trades and transportational uses. Park 
ing is much more important relatively at 
ground floor level than at higher levels, 
and so are wholesaling and public and 
organiz.tional land use, each of which 
reaches its maxinrum on the first floor. 
It might be thought that the demands 
for first floor space by Retail Business 
would relegate public and organizational 
land use almost entirely to upper floors, 
but parks and commons are included 
in the category and serve to augment 
its importance on the ground floor. 

At the second-floor level, Non-central 
Business uses reach their greatest rela 
tive importance. Residential and in- 
dustrial uses, though ordinarily not able 


to compete for ground floor space, enter, 


TABLE IV 
RELATIVE RANK-ORDER OF First, See AND 
FLOORS Aut Zones COMBINED IN PROPORTION OF 
Occurmiep By Various Tyres oF 
Compare with last vertical bar, Section Il, Fig. 4 
Floor 
First nd | lpg 
Rerait Busine i } 
Food 1 2 ' 
Clothing 
Household 
Automotive 1 » 
Variety ‘ 
Miscellaneou 2 
Finan il ! 4 4 
Headquarte Ort ? 
(rene Ooftwe ! 
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Tra t 1 
Parking 2 
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to a greater degree, on second floors; 
and vacancy is notably greater. It 
was pointed out in an earlier article 
of this series that office space on the 
second and third floors of old buildings, 
such as those that characterize several 
of the CBDs studied, is not in great 
demand. 

kor most types of uses the second 
floor is intermediate in rank-order be- 
tween the first and upper floors. Thus, 
most Retail Business uses are present in 
smaller proportion on the second floor 
than on the ground floor level, but still 
are more important relatively than on 
upper floors. In office uses the second 
floor is again intermediate, but in a 
sequence in the opposite direction, The 
ground floor space is devoted to more 
intensive uses; whereas the upper floors 
are likely to be used for offices because 
these floors are not as desirable as the 
second floor for service trades, banks, 
and the like. 

Among the general use groups, Serv- 
ice-Financial-Office uses dominate the 
upper floors, and Retail Business uses 
and Non-central Business uses, under- 
standably, reach minima there, From 
the graph, as well as from Table IV, 
it is apparent that the upper floors are 
Most tall build- 


ings are office buildings in which all of 


dominated by offices. 


the space at higher levels is devoted 
io offices. But transient residence is 
also important in the upper floors pi 
ture, and one Retail Business use, the 
variety store, is moderately well repre 
sented The explanation for the sig- 
nificance of transient residence and 
variety store use is much the same as 
Other 
than high office buildings, the tallest 
buildings of the CBD are likely to be 
hotels and department stores 


for the dominance of offices, 


In the Non-central Business group, 
public and organizational land use is 


the principal type, chiefly represented 
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by an occasional high public building 
or use of a suite of rooms by a lodge. 
Vacancy, though of greater relative 
importance than on the first floor, is 
not as important as on the second 
floor, since it is particularly in old, low 
(two-or three-story) buildings that floors 
above the first are in slight demand. 

Vertical Variation by Zones.—Vertical 
variations by zones may form the basis 
for further differentiation in the land 
use picture. As can be seen from Figure 
3, the proportion ol space devoted to 
Retail Business uses decreases with 


distance from the peak land value in- 
tersection at all three levels. Non- 
central Business uses and Service-Finan- 


cial-Office uses tend to increase in 
relative importance with distance out- 
ward. Itis interesting that this progres- 
sion of uses outward is the same whether 
all three levels are considered separately 
or as an average. 

The horizontal and vertical variations 
that have been described are based on 
an average for the eight cities. The 
reader may wish to study the graphs 
of the individual CBDs (Figs. 4-11) 
to see how each differs from the average. 
The same methods of analysis can be 
applied to each of these graphs as were 
applied to the average of the eight. 


Land Associations 


Distance from the peak value inter 
section is not the only motivating force 
that helps to determine where a given 
type of land use will be found in the 
CBD. If it were, the typical CBD 
would consist of a series of concentric 
zones, each with unique uses. This, 
There 
is, among other things, a noticeable, 


of course, is not the case. 


rough clustering of establishments, mu 
tually dependent upon one another. 
To some extent, of course, every enter- 
prise in the CBD depends upon all of 
the others, for the whole assemblage 
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generates the mass of customers upon 
which the District depends. 

The relationship between certain kinds 
of establishments, however, is often 
much more compelling than mere de- 
pendence upon the whole assemblage. 
There is, for example, the well-known 
tendency of department stores to locate 
near each other. And there are recog- 
nized associations of stores which seem 
to occur repeatedly. Each department 
store, for instance, is likely to have its 
coterie of smaller stores —clothing stores, 
drug stores, five-and-ten cent stores 
iocated close at hand. Not only do 
these stores all seek the same type of 
location, near the heart of the District 
where the pedestrian count is high, 
but they all profit by being available 
to the customers attracted by the 
others and particularly by the large 
department store, which is in any case 
the dominant member of the group 

Other groupings can readily be picked 
out. Stores handling office supplies 
and furniture usually associate them- 
selves with office buildings. Lawyers’ 
offices, real estate offices, and bail bond 
agencies often form a group near the 
court house. Low priced theaters are 
likely to be associated with kindred 
low-priced establishments such as pawn 
shops, cheap restaurants, and stores 
handling low-priced jewelry or clothing 
Men’s clothing stores of the better class 
may make either of two different types 
of affiliations They may be found 
near the large department stores where 
they depend partly upon women shop 
pers who buy for the family; or they 
may be located near banks and office 
buildings where they depend in part 
upon the men who work in these places 

Clustering, of course, is not confined 
to the ground floor level There is 
vertical clustering as well. This is 
particularly apparent office build 


ings, where various kinds of offices seem 
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to benefit from close association with 
one another. Lawvers, insurance brok 
ers, and real estate agents frequently 
locate together. Physicians often profit 
from close association to the extent 
that whole sections of buildings may 
be devoted to their offices. The ulti 
mate along this line, of course, is reached 
in the headquarters office building, 
where all but the ground floor may be 
devoted to the business offices of a 
single firm 

No attempt was made in this study 
to examine quantitatively this” intri 
guing subject of land use associations 
It has been studied by others.'’ But 
some of the more obvious clustering 
tendencies have been noted, enough 
to indicate that an appreciation ol 
these associations is vital to an under 
standing of the details of CBD structure. 

There is the further complicating 
factor that the associative tendencies 
themselves are constantly changing. 
Food stores, for instance, which used 
to be a typical land use associated with 
department stores and other stores 
patronized by women shoppers, have 
been moving from the CBD 's center, 
leaving only a few food specialty shops 
(bakeries, delicatessens, poultry stores) 
as remnants of a once important land 
use type \ similar trend can be de 
tected in some types of variety stores 
In general, those types of retailing that 
depend upon frequent, day-to-day shop 
ping seem prone to move out of the 
CBD, leaving at the city’ 


those stores that depend upon  infre 


center only 


quent or highly specialized sales. 


ASPEC' 
STRUCTURI 


DyNAMK 


It has been pointed out frequently 
in this series that the CBD of the 
American city is not static. Not only 

See, for example, Richard U. Rateliff: * The 


ie Michigan 
Husine Studi Vol 9,N 1, Ann Arbor, 1939 


: 
ret 
; 
| 
pen 
> 
i 
7 
rt Ei 
eg 
ap 


42 EcONOMK 


are its outlines changing and difficult 
to define, its land use pattern vague 
and hard to describe, but also the CBD, 
itself, is highly mobile, in spite of the 
great investment in land and buildings 
it represents The picture of the CBD, 
however sharp and accurate it may be, 
is no more than a glimpse of the mo- 
-ment. As such it reflects the past in 
the original site conditions and in 
changes through time; it reflects the 
present in its response to current eco 
nomic conditions; and it carries a fore 
cast of the future. 

The minutia of changes going on in 
the average CBD are almost impossible 
to unravel, but there are broad _ ele- 
ments that can be described, which 
help to rationalize the picture. For 
instance, it is a simple matter to recog- 
nize that the margins of the District 
are constantly fluctuating, advancing 
here and retreating there. It is also a 
matter of record that the peak value 
point of many CBDs has shifted from 
time to time in the past. It is our pur 
pose here to examine these dynami 
elements a little more thoroughly. 

It has been assumed that a CBD 
tends to expand if the city is growing 
and to contract if the city is not grow 
ing. It is our belief that this is not 
the case All the CBDs studied here 
show evidences of advancing along 
certain fronts and retreating along other 
fronts. ‘Thus, there are ‘zones of 
assimilation” and ‘‘zones of discard 
Figure 16 gives an approximate picture 
of the extent of these zones for each 
of the nine cities. What is the nature 
of these areas and where are they likely 
to occur? 

Several authors have pointed out 
that the District tends to move toward 


areas of higher residential quality." 


See, for example, Robert | Dickinson 


“City Region and Regionalism,’ London, 1947, 


pp. 96-97, 


(,EOGRAPHY 


This process was observable in the 
nine cities studied here, but the reasons 
for the movement seem to be negative 
It may be due not so much to the high- 
class residential area's attracting the 
CBD as to the fact that the industrial 
wholesaling district near the railroads, 
with its attendant low-class housing, 
tends to repel the CBD. If move- 
ment takes place, it must occur at the 
expense of the better residential areas, 
areas that have, in fact, already begun 
to retrogress as the CBD’s advancing 
shadow of blight falls over them. 

It follows that the CBD will show 
differing land use characteristics in its 
zone of assimilation and in its zone of 
discard. In the zone of assimilation, 
specialty shops, automobile showrooms, 
drive-in banks, headquarters offices, 
professional offices, and the newer hotels 
are likely to be found. In the rear, on 
the other hand, in the zone of discard, 
one finds pawn shops, family clothing 
stores, bars, low-grade restaurants, bus 
stations, cheap movies; and credit 
jewelry, clothing, and furniture stores. 
These low-grade establishments depend 
in part upon the tendency toward 
clustering mentioned earlier, since the 
appeal to a similar economic level 
And in the whole picture the factor ot 
prestige enters. The van is the zone 
of the future, whereas the zone of dis- 
card lacks prestige and fosters commer- 
cial types that make no pretense to 
more than a place to sell goods and 
services. 

As the CBD shifts, the peak value 
intersection is likely to move also. This 
is to be expected. We have already 
shown in Figure 2 that the peak value 
point is likely to follow closely behind 
the geographic center of the CBD, being 
only a few hundred feet away in most 


cases. If the whole area changes its 


position, the geographic center will 
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and where there is a tremendous focusing 


Let us look more closely at the man- of travel, lar 
ner in which the peak value point — of buildings 
moves, and the underlying causes for this reason, 
its movement. At this critical inter- 


are like ly 


«is 


the Dist 


to be made 


investments in the form 


kor 


rict shifts its 


balance, causing a focus of travel else 


4 
| 
a 
4 
f 
4 
a 
& 
| 
4 
We 
Ky" 
oF 
ny 
‘ 


44 Economic 


where, there is at first a great reluctance 
to abandon the investments around the 
original peak value intersection. The 
pull toward a newer site must build up 
slowly. Eventually, when the demand 
has become great enough, new buildings 
will be built at a new intersection and 
their very presence will help to make 
that location more attractive. 

The movement of the peak value 
point, then, is not one of steady progress 
from one point to another, but rather 
one of leapfrogging, one or twaq@ blocks 
at a time. Few cities can boast that 
their present (BD's central zone, around 
the peak value intersection, is the same 
as the original center. Derelict centers 
are particularly characteristic of cities 
that began near a water front or near 
a railroad station. This whole subject 
of the movement of CBD centers and 
of the way the District, itself, shifts is 
an important one for further study. 


A CBD 


Much that has been said in this 
and in previous articles of the series 
has amounted to analysis, a_ taking 
apart of the CBD. It is wise, however, 
to look at the District as a whole, as it 
appears in an average American city 
of moderate size. 

The key point in any CBD is its 
peak land value intersection, never 
more than a few hundred feet from the 
geographic or areal center of the Dis 
trict For those who do not know a 
particular city it may be hard to identify 
this peak value point, since land values 
cannot be observed directly and since 
the peak point is not, necessarily, in 
the immediate vicinity of the tallest 
buildings. But there are two telltales 
that indicate the presence ol the peak 
intersection. It is the point where 
pedestrians are most numerous, and, 
in some cities at least, it is the intersec- 


tion with maximum vehicular traffic. 
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With distance from the peak point, 
land uses vary considerably. In the 
inner zone around the peak point one 
is likely to find one or more department 
stores, with such closely related estab- 
lishments as women’s clothing stores, 
drug stores, five-and-ten cent stores, 
restaurants, and miscellaneous specialty 
stores of one kind or another. In a 
few cities, a city hall and a park or com- 
mon may occur near the peak value 
intersection. But one thing is true of 
most stores in the inner zone: for their 
kind, they are likely to be large. Here 
one finds the District’s largest depart- 
ment stores, the largest drug stores, 
the largest five-and-ten cent stores. 
Department stores frequently occupy 
several floors of a building, but most 
of the other retail users remain on the 
yround floor or at best make use also 
of a basement and the second floor. 

Though substantial buildings often 
occur around the peak value interse¢ 
tion, a little farther from this point 
even taller buildings are likely to be 
found, with retailing occupying the 
ground floor and offices dominating the 
floors above. Some of the city’s tallest 
buildings have been built to house the 
central or regional offices of single 
companies, in which case use may be 
uniform from top to bottom. More 
often, though, office buildings are char 
acterized by a number of individual 
units, and frequently these individuals 
do a considerable amount of business 
with one another, Banks and hotels are 
likely to be located in the belt two or 
three hundred yards from the peak point. 
Hotels, in fact, are even more important 
at still greater distances from the center. 

In cities of this size, it is unlikely, 
that a definite hotel district, or theater 
district, or even a financial district will 
have developed. Cities of this popula- 
tion class are too small for such differ 
entiation. But there is some tendenc\ 
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for two or three department stores to 
cluster, or for several banks to do so. 
And there are definitely high-grade and 
low-grade sections of the District 
Whole 
the goods and servi es are ¢ harac terized 
These 
to be found in the zone of 
Here 
the spirit is very different from that in 
the hotels, 


stores, and elite dress shops occur, in 


sections which all 


occur in 
by a common, low price level. 
are usually 
discard typical of all these cities 
section where new new 
the direction of the CBD’s advance. 
Typically, near the edge of the Dis- 
trict 


such establishments as 


furniture 
stores and automotive stores occur, and, 
still farther out, often spilling over the 
edge, one tinds auto sales (with asso- 
ciated garages, filling stations, and the 
like) and supermarkets, both land uses 
that require not only cheaper land but 
This area 
the CBD is, in a 


sense, automobile oriented, especially 


also much parking space. 
close to the edge of 
where it occurs near the ends of an 
elongated District. 

It must be 


the 


the 


that 


alway 


remembered 
edge ol District is 
tional. The gradation varies with the 
\long the 


dominated by in- 


nature of adjacent areas. 


edges of sections 


dustry and wholesaling these activities 


as well as low-grade residences may 


extend into the District, often on the 


second and third floors of buildings 


whose ground floor levels are occupied 


by low-grade commercial establish 
Beyond the District's edge, of 
land 
than 
the 


sections ol 


ments. 


course, these uses become more 


important commercial 


ac tivities, 
ground level. © Higher- 
the CBD, on the 


other hand, tend to grade into strings 


even at 


quality 


of commercial deve lopme nt that extend 
Here, 


char 


into better-class residential areas 


too, upper floor residences may 


acterize the outer fringe of the District, 


but new apartment houses and better- 
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likely 


along with 


class rooming houses are 


to be 


more 
found in these areas, 
new commercial development, whereas 
wholesaling and industry are not likely 


to be present at all. 


(CONCLUSIONS 


In this article and in the two pre 


ceding ones of the series, a comparative 
method has been used in an attempt to 
learn more about the CBDs of American 


cities. These studies and others by 


urban geographers and workers in neat 
by fields are little 
building up a 


more than a start 
toward 
of this the 
Much be done, both 


of a theoretical nature and in appli 


real know ledge 


important part of city 


more work must 


cation of theory to practical problems 


( BL) are en 


as well as to 


The problems of the 
demic to American cities, 
those of many other parts of the world. 


They 


SIS upon 


are a product of our great empha 


urban life simul 


occurring 
taneously with the achievement of great 
Our 


seem literally to be flying apart, 


mobility in cities 


And 


vet, some sort of nucleus must be main 


transportation 


the 
Just 
when, the 


tained, some center around which 
disparate parts may congregate, 


what this center will be like 


period of readjustment is over is’ the 


Much depends 
dollars 


all mportant question 


the sillions of 


upon answet 
are involved. 

It is a problem that must be solved 
really intelligent 


Whi 


retailing 


before planning can 


the 
to outlying 


prot ad 
flight of 


shopping districts, if that is the 


attempt to arrest 
activities 
long 


trend in any 
CBD of the 
Othce 


time event 


i rhaps 


future will be i (Central 


Distriet, an which the 


business enterprises ol the city will 


maintain their offices, accompanied by 


only enough retailing to 


serve the in 


mediate needs of the people who work 


in the office buildin Perhaps, on 
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the other hand, there will be a way of 
expediting travel into and out of the 
CBD so that it may continue to be a 
retailing center as well as an office 
center. It may well be that retailing 
is doomed in the CBDs of very large 
cities, but that this function can be 
successfully maintained in the CBDs of 
moderate-sized cities. If this is true, 
we need to know the maximum size of 
city in which there is hope of maintain- 
ing the District's retailing function. 
Certainly, with downtown crowding 
being so important in the flight of re- 
tailing to the suburbs, there is no excuse 
for Non-central Business uses of land 
being continued in the CBD. Manu- 
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facturing, wholesaling, warehousing, 
residences, and long-term vacancy have 
no place there. This precious land 
should be used as efficiently as possible 
for purposes that will intensify and 
stimulate greater prosperity in the 
District; all else should go. 

Perhaps this ruthless pruning would 
have the desired effect. But in any 
case we need to know more about our 
(BDs, and we need to be able to apply 
our theoretical knowledge, when it has 
been acquired, to practical problems. 
Thus, in urban geography, as in other 
lines of research, theory and practicality 
go hand in hand, each modifying and 
affecting the other. 
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THE NEW IRRIGATION ERA IN IRAQ 


J. H.G. Lebon 


Dr. Lebon, formerly Professor of Geography at the College 


ul of Arts 


and Science, Baghdad, is now Professor of Geography, Lniwwersity College, 


Khartoum, Sudan 


HE origin of irrigation in Meso 

potamia is hidden in the dim, 

pre-Sumerian past, perhaps 
more than 6000 years ago. It is not 
necessary for our present purpose to 
trace historic advances and regressions 
in the irrigated area. It should, how 
ever, be realized that contemporary 
irrigation is partly based upon the 
system developed to its utmost ancient 
extent under Babylonian, Sassanian, 
and Abbasid rulers, which was ruined 
by the Mongol invaders, and left un- 
restored by the Ottoman Turks. More 
important, recently improved methods 
of constructing dams, controlling large 
rivers, distributing water to the land 
through canals, and drainage enable 
the Government of Iraq to devise plans 
which, when fully executed, will extend 
the cultivable land of the plains beyond 
its ancient limits, and will irrigate 
perennially where, in ancient times, only 


seasonal watering could be achieved. 


RELIEF FEATURES OF THI 
MESOPOTAMIAN LOWLAND 


The plain of Mesopotamia (nowadays 
often called by its Arabt equivalent, 
Rafidain), is sometimes defined mor- 
phologically as the delta of the Tigris 
and Euphrates It is true that the 
Euphrates at Hit and the Tigris at 
Samarrah leave valleys in which both 
are confined by bluffs to traverse low 
lands across which they are free to 


meander and to bifurcate. In this 


respec + they may perhaps be compared 
with the Nile at Cairo. But the alluvial 
lowland of Rafidain is not a true delta 
of the classical, arcuate type (such as 
that of the Nile) nor a bird-foot delta 
(like that of the Mississippi). It is 
rather a complex lowland of accumula 
tion in which several distinct units may 
be discerned, when the contoured maps 
(based upon the precise levelling carried 
out by the Survey Department of Iraq 
since 1920) are‘examined (Fig. 1 

A large part of the lowland has been 
deposited by tributaries, and not by 
the main rivers. Thus, on the left 
bank of the Tigris, the Divalah, after 
debouching from the foothills, flows 
across a well-defined piedmont alluvial 
fan, which has tended to extend south- 
wards rather than southwestwards. This 
fan is confluent with that of the river 
Adhaim, a smaller tributary flowing 
along a parallel course to the north 
Nearer the sea, the Karun has deposited 
a similar and somewhat larger fan, 
extending from the foothills almost to 


the Shatt-al-Arab 


ceives no perennial right-bank tribu 


The Euphrates re 


taries; but the wadis from the Syrian 
Desert have brought considerable 
accession of alluvium to the lowland 

and in ~) doing have influenced the 
courses of the main rivers In the 
latitude of Baghdad, the Divyvalah has 
thrust the Tigris westwards, whilst the 
two large wadis Ghadaf and Ubaiyidh 


have diverted the Euphrates eastwards 
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TIGRIS AND EUPHRATES 


~ALLUVIAL LOWLAND- 
% 


CONTINUOUS WELL 


MAINTAINED BUNDS 


OPSCONTINUOUS AND 
MAINTAINED 


PRE QUATERNARY 


| 


The alluvial lowland of the Tigris 
and kuphrat« (Geological boundary from 
L. Dubertret, “Carte Geologique due Moyen 
Orient.’" Contours derived from the relief model 
in the !rrigation Department, Baghdad, by 
J. S. Turean. Data concerning embankments 
from A. Sousa, “Iraq Irrigation Handbook 
Vol. 1 and ‘‘ Haigh Commission 
Report."’) 


maps], 


Here the two main but 30 


miles apart, a fact that has contributed 


rivers are 


to the importance of Babylon (near the 


present Hillah) and Baghdad.' Yo the 


(JEOGRAPHY 


south, the Tigris and Euphrates have 


both thrown off distributaries begin- 


ning at Hindiyah on the Euphrates 
and Kut on the Tigris, and both over- 
flow widely during the flood season. 


Nearer 


tween 


the sea, a single channel, be- 
the foot of the 
the edge of the Arabian plateau, con- 


Karun fan and 
veys the small remnant of the combined 
Thus there is no 
true delta at all, for the tides at the 
head of the; Persian Gulf not only assist 


discharge to the sea, 


the Port engineers at Basra to maintain 


a navigable channel for large ships, 
but enable date groves to be irrigated 
twice daily without recourse to 
pumping.” 

It should be observed that the alluvial 
of the 


Diyalah, and lower Adhaim is bordered 


lowland = proper Tigris, lower 
to the northeast by the Jebel Hamrin. 
This is a low range of hills, composed 
Fars rocks 


of lower (Miocene), and 


folded anticlinally. This series consists 


of marls and clays intercalated with 
layers of weak sandstones and gypsum 
beds. All three rivers have cut gorges 
through this ridge, and sites for barrages 
or dams thus exist which may be com- 
pared with that of the Lloyd (Sukkur) 
Barrage on the Lower Indus in Sind. 
Northwards of the Jebel 


alluvial partly 


Hamrin is 


another plain, loess- 
covered, which has been deposited by 
the middle Adhaim the 
Lesser Zab its confluence 


the Tigris. 


and lower 


above with 


This, like the main lowland 


of accumulation southwards of the 


Jebel Hamrin, was irrigated in ancient 
times and is partly irrigated today. In 


the present schemes for extension, it 

'Most of the accumulation by the wadis 
tributary to the | uphrates, as well as by the 
Diyalah and Karun, was Pleistocene rather than 
Recent. 

Some features near the Persian Gulf are to 
be attributed to the fact that the plain has 
been formed in a geosyncline which is. still 
ictive. See G. M. Lees and N. L. Falcon, 
Geogr. Journ., Vol. 118, 1952, pp. 24-39, 
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PHE NEW IRRIGATION ERA IN IRAQ 19 
is treated integrally with the main 
lowland. 
Tue Rivers AND THEIR REGIMES 
From Samarrah as far as Kut, the 
Tigris meanders in a single channel, 
confined by natural levees which have 
long been strengthened artificially in 
the interests both of flood protec tion 
and navigation. The present course, 
apart from changes in the form of ~ 
. . Fic. 3 The regime of the | hrates. (Dati 
meanders, has been maintained for 
: and conventions as for Fig. 2 The dotted 
centuries. Precise levelling reveals that lines show the discharge plotted by five-da 
— rn } = — means during a year of low flood, 1930, and 
tne ved ol the river has been raise¢ one of high flood, 1940, the data being taken 
above the land on either hand, and from from A. Sousa “Iraq Irrigation Handbook 
Vol. 1 
the base of the levees there is in general 
a gentle slope for some distance away 
along both banks, and drainage by 
from the river. This facilitates irriga 
; conducing to the flow of water across 
tion by pumping of a zone extending peer 
I I the land. Nevertheless, the Tigris in \ 
this latitude is at a lower altitude than 
the Kuphrates, and from at least Babylo 
14} ded “ 
‘aunt ow nian times, the area between the two 
rivers has been irrigated by left-bank 
a canals fed from the Euphrates.’ Tigris 
water, in the past, was also diverted eos 
f to the left of its course, parte ularly by 
MAXIMUM RECORDED the Nahrawan Canal, which, issuing 
WF MONTHLY OISCHARGE V0 
from the Tigris near Balad and adding 
Bi —— MEAN MONTHLY 
¥ DISCHARGE to its volume by a diversion from the ae 
| 
Divalah, irrigated a great tract of land 
a almost as far as Kut The restoration 
= | of this system is a principal objective 
| 
36 . of plans now being undertaken by the 
ie 946 Development Board in Iraq 
we™= | In regime, the Tigris and Euphrates 
4, ‘4 are similar (Figs. 2 and 3). The Tigris 
1941; ‘ 
has the larger mean flow (1339 cumecs, 
—'946 
| i.e., Cubic meters per second); and its 
on highest recorded discharge has been 
| 
. ' os 4 estimated to have attained not less than 
| Lowest recorded discharge 
September 20. tetore these irtificial work were con 
MAR NOY | tructed, the Luphrates, when in flood, di 
Fes APR JUNE AUG ocr bic | charged it waters into channel which were 
directed southeast ward [he Saklawivah cana 
j iG. 2 [he regime ot the ligris. (Data was constructed in 1919 alone the course of one 
from the “Haigh Commission Report."” The such channel; and the ancient inundation canal 
continuous line represents the mean monthly acre this part of the plain may in general be 
charge; the broken line, the maximum re regarded as a method of controlling part of the 
corded monthl di charge with the year ol ite flood and utilizing the Vater tor 
occurrence irrigation 
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14,000 cumecs at the Diyalah con high floods usually occur in April or 
fluence. (This was probably exceeded May, when the mountain snows are 
during the disastrous flood of March, melting quickly, heavy rainfall through- 
1954.) The Euphrates is smaller. Its out the basins may cause the rivers to 
mean discharge at Hit is 837 cumeecs, "S¢ very rapidly to dangerous levels 
and its maximum recorded discharge in February. Floods are thus erratic 
5200 cumecs. The Tigris has a stale and at times catastrophic. The most 


‘equent floods (April-May) arrive ; 
catchment area; but a larger area in frequent flood \pril-Ma erIVe al 


; ; the time when winter crops are being 
which winter rainfall exceeding 20 


harvested, and before summer crops 
inches is received. Much of this falls 


ns can sprout. The very low level of 
as snow, on land above 2500 feet, and 


: ; ‘ 2 water in late summer (August and 
the rivers rise rapidly in April after : os 
: September being the months of mini- 
a winter in which normal or heavier os ; 
eh mum flow) renders summer irrigation 

‘ ‘ ‘ as en, 
than-normal precipitation has fallen unless in auld the 


But even in the mountains, the fall is level ig rained by means of harracce 


apt to be deficient, so that often the — Since more water is generally available 


spring rise is quite restricted. Although from November onwards (when the 


— winter rains begin in the mountains), 
MESOPOTAMIA- PRESENT EXTENT OF IRRIGATION 
{ 


a winter cultivation predominates. Only 
| the few canals commanded by the 
Hindiyvah and Kut barrages can at 
present be regarded as perennial; the 
others are essentially inundation canals, 
which often fail to command the land 
on either hand in summer. 


EVOLUTION OF IRRIGATION 


Neither ancient nor contemporary 
irrigation systems were planned to con- 
trol floods or store water. Irrigation 
has made use of water at levels some- 


what, but not much, above minimum 


flow. Thus the area watered has been 
restricted; and high floods have passed 
onwards to the sea; or have overflowed 


on | the plain. At the present time, most 
“CANAL 
GEN HASSAN CANAL | 
MUSSEINIVAM CANAL | 
HONDIYAM BARRAGE 
MUSATEBR CANAL | 
ANDER YAN CANAL 
LATWIYANM Canal | 
liberately breached at points where the 
— excess water will flow over uninhabited 
land. The safety of Baghdad, during 


| FLOW WRIGATION 


cultivated land is protected by the 
method of controlled breaching, t.e 


when in flood, embankments are de- 


the highest floods, can only be assured 


~ by breaching the embankments on the 
Fic, 4 The present extent of irrigation left bank above the city. The flood 
(Data from the “Haigh Commission Report” 
46 ” ate ass at loot ¢ the 
and A. Sousa’s “Iraq Irrigation Handbook waters then the foo 


Vol. 1 Divalah fan, along the course shown 
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by an arrow in Fig. 4 to join those 
of the Diyalah. The city is protected 
on the east by a ring bund, constructed 
between 1917 and 1919 by the British 
Expeditionary Force in’ Mesopotamia 
When, from the Eastern bund, a waste 
of flooded land is visible to the east, 
the site of the city becomes an artificial 
island, encircled by the earthen walls 
which alone prevent its whole area 
from inundation to a depth of from 
10 to 15 feet 

The present year (1952) is most 
appropriate for the purpose ol reviewing 
the past and the future of irrigation in 
Iraq. For the Habbaniyah depression, 
which in the past has been used solely 
to receive Euphrates floods when the 
Hindivah barrage was endangered, has 
now been converted into a_ reservoir 
from which, when needed, stored flood 
water can be conveyed to cultivable 
land. This is but the prelude to much 
yreater works, already be which 
will enable river discharge to be com 
pletely controlled and will preserve 
nearly all flood waters for cultivation 
(Fig. 5 

But it is first necessary to review the 
development of irrigation in the past. 
There is no doubt that ancient irrigation 
works could have been restored after 
the Mongolian inroads. That the Otto 
man Turks failed to undertake this 
task was due to the character of Meso 
potamia as a group of border provinces, 
remote from the capital and indeed, 
under Mameluke rule, quasi-independ 
ent: which also, several times, was a 
battle ground between the Imperial 
Power and Persia. But from time to 
time, particularly during the nineteenth 
century, when (after the restoration 
of Imperial control in 1831) a more 
vigorous hand was applied to govern 
ment, restoration of irrigation was at 
tempted, and nomads were settled on 
for centuries before had 


lands which 


hy 


MESOPOTAMA— 
IRRIGATION EXTENSIONS, 

PROPOSED BY 

HAIGH COMMISSION 


Fic. 5 Proposed extensions to 
Mesopotam i Data from th 
mission Report.’ 


been uncultivated Thus, under the 
Mameluke Suleiman, the ‘‘Great Pa 
sha,’’ who ruled in Baghdad from 1780 
till 1802, the Hindiyah canal was con 
structed to convey water to An Najat 
and to water land on the right bank of 
the Euphrates as far as that city of 
pilgrimage. Under the vigorous Midhat 
Pasha (1868-71), nomads were settled 
on lands near Hillah, to which water 
was led in cleared ancient inundation 
canals 

Till the last decade, in fac t, the slow 
revival of irrigation in) Mesopotamia 
has been achieved principally by the 
restoration of ancient work The Irri 
gation Department of Iraq, founded 
under the military government (1917 


19) which preceded the Mandate, has 
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DESERT 


PLATEAU 


HINDIYAN BARRAGE 

MUJARRAH REGULATOR AND ESCAPE CHANNEL 
OHIBBAN REGULATOR FEEDER 

SUTEIM WEIR AND CHANNEL 

MUSHEHID DYKE 

RAMADI REGULATOR AND INTAKE 

WEST MEMORIAL DYKE 

PROPOSED WARRAR BARRAGE AND INTAKE 
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BAHR EL MILH 
DEPRESSION 


Fic, 6. Lake Heboaniyah and the adjacent reach of the Euphrates. (Data from A, Sousa's 
“Iraq Irrigation Handbook,” Vol. 1, and Haigh Commission Report.'’) 


steadfastly applied itself to piecemeal 
extension and improvement of ancient 
canals, regulators, and weirs. By dredg- 
ing and the construction of regulators, 
considerable tracts along the left bank 
of the middle Euphrates have been 
provided with perennial or semi-peren- 
nial irrigation, in place of rather limited 
and precarious watering from inunda- 
tion canals. The cumulative effects 
of small works carried out year by year 
have considerably increased the efficacy 
of irrigation and in addition, gauging 
upstream has enabled the heights of 
the rivers during floods to be forecasted 
and the levees to be breached at the 
right time. Accompanying these works, 
and again on a small scale, but never- 
theless cumulatively effecting consider 
able extension of the irrigated area, 
the diesel-engined pump has replaced 
the shaduf or the old-fashioned water 
wheel, so often described by travellers 
in Mesopotamia during the past two 
centuries. Many hundreds of such 
pumps have been installed along both 


banks of the Tigris and Euphrates, as 
well as at suitable places along inunda- 
tion canals. A broad ribbon of land is 
thus perennially commanded along both 
banks of the Tigris and Euphrates 
(Fig. 4). 

But larger works are needed to ex- 
tend irrigation widely over the lowlands. 
Moreover, flood control and water stcz- 
age must be combined with works 
designed solely to extend the benefits 
of perennial, or, to use the term em 
ployed in Iraq, flow irrigation. Only 
one such larger work was initiated by 
the Turkish regime, which did not 
function successfully before the out 
break of the First World War. This, 
the Hindiyah Barrage, was constructed 
by French engineers in 1891 to maintain 
the water level in the Hillah branch of 
the Euphrates. This work, built of 

‘Since about 1800 water had been avoiding 
this channel to flow in greater volume along a 
distributary to the west, now generally regarded 
as the Luphrates proper. Before 1800, most of 


the discharge flowed naturally into the Hillah 
br inch, 
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brick and provided with a central notch, 
collapsed in 1903. Under Sir William 
Willcocks, a second barrage was built 
between 1911 and 1914. This was dam- 
aged during the First World War, partly 
by the river itself, partly by faulty 
management, and partly by military 
operations. Restoration was completed 
in 1925; and its continuous functioning 
since that date has enabled the area 
of flow irrigation commanded by the 
Hillah branch to be considerably ex- 
tended. Also, for about 55ekm. up- 
stream, higher water levels when the 
barrage gates are closed has improved 
the operation of several old inundation 
canals and has permitted new canals to 
be constructed. 

The canals issuing upstream from 
the Hindiyah Barrage are thus divisible 
into three groups: (1) Those immedi 
ately upstream, to which the ingress of 
water is controlled by the Barrage and 
by regulators. These number four, vzz., 
the Hillah branch and the Kiftl canal 
(on the left bank), the Bent Hassan 
and Husseiniyah canals (on the right 
bank). These are perennial canals, and 
are collectively known as the Hindiyah 
Barrage Canals (Fig. 4 2) Those 
farther upstream, but within the reach 
(55 km. long) in which the water level 
is controlled by the Barrage These 


canals are three in number, and _ all 


issue from the left bank They are 
called the Musayeb, Nasirivah, and 
Iskanderivah canals They may be 
regarded as semi-perennial. limited 


amount of water can be admitted in 
summer, but less than the amount 
required for the complete irrigation of 
all the land commanded. In winter, 
the higher level in the Euphrates per 
mits their full use. (3) The four canals 
issuing from the left bank, upstream 
of the reach influenced by the Hindiyah 
Barrage. These, from south to north, 
are the Latifiyah, Yusufivah, Abu Gha 


raib, and Saklawiyah canals These 
are inundation canals. All the water 
required for the commanded land ean 
usually be admitted in winter, but in 
summer the Euphrates is too low, and 
the acreage of summer crops ts re 
stricted, despite the use of diesel 
engined pumps. 

In the past 60 years, the Euphrates 
has thus been utilized to a greater rela 
tive extent than the Tigris. Despite 
the greater discharge of the latter 
river, the amount of irrigated land is 
about the same in each basin, and in 
fact much of the irrigated land in the 
Tigris basin is watered from tributaries 
and not the main stream. Along the 
Euphrates the risk of serious damage 
to regulators and canals trom high 
floods is less than in areas which could 
be irrigated from the Tigris, partly 
because the ites as already 
shown) does not rise to such extreme 
heights as the Tigris, and partly because 
a natural depression | ake Habbanivah 

is available, into which dangerouslh 
hivh tloods may be diverted above the 
reach from which the Middle Euphrates 
canals are derived. Indeed, apart from 
the levees, the river would discharge 
naturally into Lake Habbanivah via 
the Suteih depression (except in. years 
of low flood), and in years of excep 
tionally high flood would overflow via 
the Mujarrah channel into the Bahr el 
Milh and Abu Dibis depressions neat 
Karbalah To protect the irrigated 
land immediately to the south, breach 
ing sections have been maintained in 
the western embankment at Suteth 
since 1920, and flood waters were per 
mitted to pass into the lake on seven 
occasions between 1926 and 1941, v1 
1926, 1928, 1929, 1938, 1940, and 1941 
In 1942 a weir was constructed which 
permits the river to overflow into the 
lake whenever a predetermined level 


is ittained’ and the necessity to breach 
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THOUSANDS OF MASHARAS 
1000 


SAKLAWIYAH - 

ABU GHARAIB----- 
YUSUF IYAH 
LATIFIVAH 
ISK ANOERIYAH --~-- 
MUSAYEB 
HUSSEINIYAH 

BEN! HASSAN 

UFT US HINDIYAH 


BABIL - 
HILL AH 
HILL AH EXTENSION 


LOWER DIWANITAH- UA... 


SHAMIYAHK 


HINDYY AR 


BARRA 


dh hh 


COMMANDED 8Y 


GHAMIYAH -- 


GG 


ACTUAL AREA — LIFT IRRIGATION 55500 MASHARAS 


‘| ACTUAL AREA — FLOW IRRIGATION 4,016,000 MASHARAS 


|} PROPOSED EXTENSIONS ~ FLOW IRRIGATION 4439900 MASHARAS 


9,010,000 MASHARAS 


hic. 7. Present and projected extent of irrigated land watered from the Euphrates. (Data from 
“Haigh Commission Report." 


the embankments thus is obviated relatively neglected; and the zone of 
(Fig. 6). potentially irrigable land along its left 

Moreover, in the past 13 years works bank is largely a waste. This is due 
have been constructed to convert Lake to the greater volume of the Tigris 
Habbaniyah into a storage reservoir. high floods, and the absence of a con- 
The Mujarrah channel has been pro- venient natural receptacle for excess 
vided with a regulator to retain flood discharge such as is provided for the 
water in the lake to a predetermined Euphrates by Lake Habbaniyah. The 
level. Dikes have been constructed at arrangements for assuring the safety 
three places in the Suteth depression of Baghdad, already described, have 

prevent water issuing from the lake also contributed to debar development 


across the main road to Ramadi. A_ in this area. Above Kut, in fact, apart 


new inlet channel with a regulator has from the zone commanded by pumps, 
been cut at Ramadi (completed in the chief irrigated areas in the Tigris 
1952); and a new outlet channel with — basin are watered by tributaries, chiefly 
a regulator has been built at Dhibban the Diyalah. The large alluvial fan 
(completed in 1950). Flood water is — crossed by this stream after its passage 
now admitted at Ramadi to a level through the Jebel Hamrin is a terrain 
controlled at Mujarrah, and any excess admirably suited to irrigation, for dis 
is permitted to flow into the Abu Dibis — tribution canals diverging from the 
depression, Stored water is allowed to defile can readily command separate 
return to the river at the required rate sectors of the fan. Before 1918, tem- 
via the Dhibban outlet (Fig. 6). porary weirs were thrown across the 

By contrast, the Tigris has been  Diyalah at the Jebel Hamrin, to raise 
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TO OIYAL AH CONFLUENCE 


OAL AH CONFLUENCE TO 


OOWNSTREAM OF KUT 


LESSER 


an 


WAN 


TORS 
° 
TITY 
| 
3 
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WER GHARRAS 
AREA LT 4,295,000 MASHARAS 
ACTUAL AREA FLOW IRRIGATION 3.730000 MASHARAS 
PROPOSED EXTENSION LIFT IRRIGATION 698,000 masnanas 
[ ] PROPOSED EXTENSION FLOW IRRIGATION 7,080,000 MASHARAS 
5800000 MASHARAS 
hic. 8 Present and projected extent of irrigated land watered from the Tigris 
“Haigh Commission Report 
the water level during the winter. These Phe Willeocks report recommended the 


use of the Habbanivah and Abu Dibis ce 


works were swept away by each Spring pressions for flood control and storage on 


: uptl ‘ roposet 
flood Very early in the Mandate the Euphrates, and proposed the constru 
7 ; tion of a canal to connect them which ha 
period, al permanent wel (the Divalah ince been constructed as the Mujarrah ¢ 
ko the h mended wl t 
he realized to be a makeshift arrangement 
rebuilding. Thus a supply of winter the protection of the right bank by flood 
( embankment ind of Baghdad b i ring 
water is assured to the Khalis Canals bund, allowing the flood waters to escap: 
and the Divalah Canals; but this is on the left bank Th tem has been 
insufhicient for the perennial irrigation possibility ‘of the Wadi Tharthar as a flood 
of the commanded land. In particular, escape though he was unabl geste 
yate it tull knowing tt capaci 
summer crops are severely restricted. ind feari it might prove inadequate, he 
P onsidered carrying the escape across to tl 
Phe probl m ol flood protes tion and 1 ipl making u of 
storage in the Tigris valley has been baniyah and Abu Dibis depressions for the 
. . flood « trol of iver wl 
discussed by irrigation engineers for 
ten mn i tiso) permit the e ot the 
forty vears At the time he designed Wadi Tharthar for wraye Villeoet! reo 
the Hindivah Barrage, Sir William posed the matruct m f er stings 
te to commande ) ‘ 
Willcocks was requested by the Turkish on the main rivers: at Falluiah aad Hin 
. ih on the iph te | 7, 
Government to make a survey of irriva buy ind at Ba ind 
Kut o in ligrt these the Hi ad i” 
report, Irrigation of Mesopo the left bank Euphrates canals built 
hs tamia’’ (1917) has been accepted as Report on the Control of the Rivers of Iraq 
. 
. ml the zation of their Water the 
es fundamental by all investigators since 
Irrigation Devel pment Comm n, Baghdad 
his day. 1951, pp 6 
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that it 
since Willcocks surveyed these problems. 


It may seem is a long time 
Of his recommendations, only two major 
works have been completed, viz., the 
Hindiyah Barrage and the Kut Barrage 
(1938-42). 


But, as has already been 


shown, lesser works have effectively 
augmented the area of commanded 


land from the Euphrates and the Tigris 
tributaries. Moreover, the thin popula 
tion and the lack even of the basis of 
land registration and taxation, namely, 


cadastral caused the 


surveys, rate ol 
Disturbances 
during the establishment of the Mandate 


and agitation afterwards for the trans- 


planning to be slow. 


ference of power to Iraqis, followed, after 
the country became 
1932, by 
suspicion of foreign borrowing to finance 


capital works, contributed to the delay 


independent in 


internal instability and by 


in beginning comprehensive works. 
Data, too, accumulated but slowly; and 
gauges at essential places on the main 
rivers and tributaries were not installed 
and calibrated after 1930. By 
the late ‘thirties, however, political and 


until 


technical conditions warranted a further 
advance, and consulting engineers were 
invited to present a report, which was 
ready in 1940. Messrs. Coode, Wilson, 
Mitchell, Vaughan Lee 
Willcocks’ doubts about 


and shared 
the usefulness 
of the Tharthar depression, and ad- 
vocated that a dam or dams should be 
built in the mountains across the Tigris 
tributaries to form reservoirs in which 
The first 
and largest of these reservoirs would be 
sited on the Greater Zab at Bekhmah. 
The Second World War prevented these 
plans from being executed. 


flood waters could be stored. 


CURRENT PLANNING 


After the War, it was decided that a 
fresh investigation 
taken. An Development 
Commission was formed, with Mr. F. F. 


should be under- 


Irrigation 


(,BOGRAPHY 


Haigh as President. During three and 


a half years, from February 1946 to 
June 1949, this Commission was at 
work. Its lengthy report was published 


towards the end of 1951. 


years, it 


During these 
that 
entering a new era, during which rapidly 


was evident Iraq was 


increasing oil revenues could finance 


large capital works, without having 


A Develop- 


ment Board has accordingly been con- 


recourse to foreign loans. 


and 
has already sanctioned the construction 


stituted to invest oil revenues, 
of several important units in the Irriga- 
tion Development Commission's recom- 
mendations. The works intended to be 
begun in the first five years are sum- 


Table I. 


the extensions to be effected in 


marized in Figures 5, 7, and 
‘show 
the irrigated area, on a map and by 


means of may be 


two diagrams. It 
that the 


recommendations 


remarked schemes com- 
both of 
Willcocks and the consultants reporting 
in 1940. The 


is to be utilized, and dams are to be 


new 
bine the 


Tharthar depression 


constructed on each of the 


major 
Tigris tributaries. 

These works will extend over decades. 
works evi- 
dently must be given priority, for until 


Storage flood-control 
dams are built and water begins to be 
stored, it is neither safe nor useful to 
construct canals to distribute water. 
Moreover, the capacity of the Tharthar 
reservoir with 


Percolation and evaporation 


cannot estimated 
accuracy, 
will certainly be large. Furthermore, 
although the Dokhan dam, on the 
Lesser Zab is about to be built, geological 
exploration of proposed sites of other 
Thus 
the total storage capacity within the 


dams has not been completed. 


Tigris basin cannot be computed, and 
plans for distribution cannot proceed 
beyond a preliminary stage. 

“t may be added that the latest 


reviews of expert opinion given to the 
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TABLE I 


tHe Development Boarp For Pertop 1951-1956 


I EUPHRATES 


Habbar ih Stage 1 Regulators and canals to contr 

entry and outflow from Hab 

baniyah Lake 2.8M ID 2.7M Completed 1951 
Habbar ih Stage 2 Increase of storage by barrage at 

Warrar ind «alterations 


ina and regulator 1.2M ID 1.6M 1952-1954 (tenders 


If TIGRIS 


Regulators on Amaral Control of Irrigation below Kut 0. 28M 1D 1.2M 1954 1955 
Regulators at Gharrat Improved distribution of water 

ianded by Kut barrage 17M ID O.45M | 1951-19 
B) Lesser Zat 


Dokhan Dar . torage and power ID 2.3M 1951-1955 (work 
Hawijah Barrage Command of Hawijah and new 


(C) ApHAIm 


Adhaim Barrage I rigate Adhaim fa 0.84M IDO.4M 1952-1953 ‘ 


(D) DivaLan 
Derben-i-Khan Dam.) Storage and power 1D 4.8M site stuclte 


Khan Beni Saad Reg 
ulator I mand Nahrawan Canal 1D 0.75M 
Nahrawan Canal I listribute Tigris and Diyalah 

cater 1.765M 1D 2.0M 


author confirm that the Tharthar de Khan Bent Saad, and distribute water 
pression is unlikely to prove the analogue — to the left of the Tigris as far as Kut, 
of Lake Habbaniyah. It would require will be fed in the summer from the 
seven years’ water from the Tigris to Greater and Lesser Zab rather than 
fill it, and the amount which could — the Tigris. In plans now being formu 
be returned to the Tigris and Euphrates — lated, the maximum possible storage on 
is problematical It is possible that the tributaries is being essayed. The 
the Tharthar depression will be used plans for the Dokhan Dam, now com 
solely to divert Tigris water to safety pleted, provide for a greater height 
in years of exceptionally high floods and hence reservoir level than in thei 
when the reservoirs on the tributaries first form Meanwhile, only the first 
are full. Some wastage of Tigris water part of the Tharthar scheme, consisting 
would thus occur, and stored water for of a barrage at Samarrah and a canal 
irrigation in the plain will be released to divert flood waters westwards, is 
primarily from the dams on the tribu being undertaken. Thus the total of 
taries. Thus the revived Nahrawan land which can be irrigated may be 
Canal, which is to issue from the Tigris somewhat less than was envisaged 


near Balad, cross the Diyalah near by the Irrigation Development Com 


: 
Name of Protect Pur pose to be Commanded Schedule 
: 
mashkara 
é 
Shatt-al-Hillah exten New and remodelled canals and 
ns regulator 4.0M 1D 2.5M 1951 1955 
Wadi Tharthar Barrage at Samarrah; canal ¢ 
q 
4 Stage Tharthar depression to reduce 
| 
Tigris floods ‘ 1D 9,.6M 1951-1955 (works just 
can with feeder to Adha 0O.12M IDO.5M 1954-195 
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Econom 


assumed 
the 


mission, on the basis of an 


large storage of Tigris water in 


Tharthar reservoir. The present inten 
tion is to await experience in the use 
of the depression as a receptacle into 
flood 


diverted, before estimating afresh and 


which ‘Tigris waters may be 


with greater accuracy its capacity as 
a reservorr. 

asked 
the 
Tigris flood waters have been investi 
On 


tributaries, 


It may perhaps be whether 


alternative sites for storage ol 
the analogy 
the 


provided in 


yated, This is so. 


of the Tigris most 


effective control could be 


the mountain reaches of the river, by 
means of a high dam or dams _ con 
structed at suitable gorges. Sites, 
however, exist only in Turkish terri 


tory.® There exists, however, a possible 
site within Iraq at Fathah, where the 
river cuts through the Jebel Hamrin. 
The Haigh this 
yorge, but the 


Tharthar alternative, because its 


Commission surveyed 


rejected it in favor of 


capacity would be insufficient, and 
because of the great danger to Baghdad 
Fathah 
by natural causes or a hostile act. 
Dokhan and 


similar 


brenac hed 
(The 


Bekhmah sites will entail 


if a dam at became 


though smaller risks; and an 
independent expert committee has just 
re-examined the rock foundation of the 
Dokhan 


firmed the choice previously 


proposed dam. It has con 
made by 
the consultants. ) 

the irri 
take 


shape in the coming decade (if works 


Considered in its entirety, 


gation systern which will slowly 


can proceed without interruption) will 


Purkish 
| uphrate 
three tates 


The disr ption oft the 
1918 caused the ligri 
divided 


Empire in 
basin to be 
Before 1918, 
political frontiers offered no obstacle to planning 
for the whole basin as a unit The 
tates wo ild bn 
their 


ln tween 


succes ion 
to delegate part of 
ipra-national authority; 
and, apart from the handicap to the control 
of the Tigri ilreads also 
potential conflict 
Syria for the 


unwilling 
toa 
mentioned, there i 
of interest between Iraq and 


e of the Euphrates waters. 
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be perhaps the most complex in the 


world, for two main reasons. First, 


water is to be transferred from one 
tributary of the Tigris southwards to 
the that a 


maximum proportion of alluvial land 


next, in order to ensure 


on the left bank of the Tigris is com- 


manded. For the restoration of the 
Nahrawan system, water from the 
Tigris will be added to a quota from 


Divalah. 
depression (if 


the Tharthar 


reservoir) 
the 


Secondly, the 
utilized as a 


will be used in conjunction with 


Habbanivah and Abu 
SO) that 


Dibis reservoirs, 
Tigris water can supplement 


Euphrates, and vice versa. For the 


purposes of irrigation, the two river 


basins will be integrated. Evidently, 
highly complicated operational rules 
will be required, and effective cen 
tralized control. 

Finally, it is instructive to turn to 


the historical analogy offered by the 
development of irrigation in the Indian 
sub-continent. Indian experience and 
trained personnel have been applied to 
the problems of Iraq since the incep 


the Mandate.? The Haigh 


Commission had its earlier parallel in 


tion of 


the Indian Irrigation Commission (1901 
1903). 


a similarity between the Triple Project 


It is impossible not to discern 


of the Punjab, completed in 1917, and 
the proposals to transfer water from 
one Tigris tributary to another. India, 
too, offers a time scale. Krom the 
earliest modern works in the Punjab 


and Sind 


nessing 


1850) to the full har 
the 
Rivers a period of about eighty years 


(about 


and utilization of live 


elapsed. Interruptions there were, no 
tably during the Indian Mutiny and 


the First World War; but on the whole 


It is perhaps necessary to mention 
was suggested during the 1914 
Iraq, after the defeat of Turke) 
a part ol the Indian empire 
proposal was not 


that it 
1918 war that 
hould become 
Although = this 
carried out, administrators 
econded from when the 


being founded 


India were prominent 


mandatory government wa 
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THe NEW IRRIGATION ERA IN IRAQ 

: steady progress was assured by the hopeful but interrogatory. Is it pos 
Pax Britannica in the Indian sub sible that a degree of stability com 
continent. ‘lhe plans now being exe parable with that enjoyed by the Indian 
cuted in Iraq cannot be completed for sub-continent between 1858 and 1947 
decades. Our final reflections as the will prevail in southwestern Asia until 
first great works are begun must be the end of the present century? 
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NEW RAILROAD AND PORT DEVELOPMENTS IN 


EAST AND CENTRAL AFRICA 


IT. C. Brookfield 


Dr. Brookfield was formerly lecturer-in-charge of the Department of 


Geography in the Durban college of the University of Natal. He is now 


on the staff of the University of New England, Armidale, New South 


Wales, Australia 


INCE 1945 the central and east 
African territories have undergone 

an economic revolution. Their 

raw material exports have increased 
enormously, and all colonial govern- 
ments have been concerned to develop 
their territories in order that they might 
contribute to the economic recovery of 
the West. These large developments 
have severely taxed the transport facili 
ties of the continent, so that further 
development is inhibited in some areas 
by difficulties of communications.' A 
number of schemes are in hand, or 
under discussion, and should they all 
reach completion, a radically different 
transport pattern will have been created. 
The main developed areas of central 
Africa are remote from the sea, on the 
inland plateau of the continent. In 
this respect Africa differs markedly 
from, say, Australia or Latin America, 
where peripheral development is the 
rule. The developed areas of central 
Africa are almost equally accessible 
from a number of ports lying on both 
the east and west coasts of the con- 
tinent. The present railroad system 
serving them springs from two origins: 
the great north railroad of Cecil Rhodes, 
linking central Africa with the Cape, 
and shorter lines to the east and west 
coasts where ports were created at 
*W. Marshall Clark, ‘‘ African development 


curbed by transport difficulties,"’ Optima, II, 2, 
June, 1952, 1-5 


Beira, Matadi, and Lobito to handle 
the traffic of the interior. The great 
north railroad terminates in the Congo, 
so that East Africa is served only by 
railroads from its own ports. This 
system developed about the turn of the 
century, and except for the Lobito 
and Matadi lines, has remained largely 
unaltered until the last few years 
(Fig. 1). 

The political partition of Africa pre- 
sents an incongruous picture when 
viewed in relation to a map of economic 
development—a pattern governed by 
resources whose nature and distribution 
has come to be known more recently. 
Boundaries cross areas of common 
economic interest, and outlets to the 
sea lie not infrequently through the 
country of another power. Territorial 
interest has played a large part in shap- 
ing the pattern of communications, and 
also plays a large part in the partition 
of the trade of the interior between the 
different outlets. Beira was developed 
by Rhodesian Railways and remains 
their principal port, though an agree- 
ment with South African Railways regu- 
lates the degree of preference they may 
give to this port. Very low port rates 
operate between South African ports 
and the Rhodesias for many commodi- 
ties; thus Port Elizabeth ih particular 
imports large quantities of goods for 
the Rhodesias, notwithstanding its dis- 
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New RalLROAD AND PoRT DEVELOPMENTS IN EAST AND CENTRAL AFRICA 


NAIROB! 


cONGO 


PORT FRANCOUI 
COPOL OVILLE 


CABRAL 


FURACUNGO ' 
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wATERwars 
WAYS (ensting 
(proyected) 
yrder construction on detwate) 


ea” RTS & PRINCIPAL LINER ROUTES 


Fic. 1, Railroads and ports, showing proposed developments. 


The outstanding example of the influ 


tance, and it may be cheaper to import 
the dis 


example, into Northern ence of territorial interest on 
Beira.* tribution of trade is in the Katanga 
and the Copper belt of Northern Rho 


cement, tor 
Rhodesia via Durban than via 


? Final Report of a conference on the develop- 
ment and co-ordination of transport in central 
‘ ast Africa, Johannesburg, 1950. Annexed 
and ea Johannesburg <9 to illustrate the factors at work. Here 


document S2 (“On Lobito as an outlet for 2 
Northern Rhodesia." the Congo-Rhodesia border, located 


desia, and an examination of it will serve 
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along the continental watershed, is also 
to a most marked extent a trade water 
shed between the Atlantic and Indian 
Ocean ports. Little Rhodesian trafti 
passes through Matadi or Lobito, and 
only a small proportion of Congo traffic 
passes through Beira. The Belgian 
voie nationale via Port Franequi, the 
Kasai river, Léopoldville, and Matadi 
shares the bulk of the Katanga traffic 
with the Portuguese Lobito line. The 
latter, completed in 1928, seemed capa 
ble of attracting traffic from Northern 
Rhodesia also, and in 1931 the company 
offered through “port rates’ this 
system as far as the Congo-Rhodesia 
border, which made Lobito a.competi 
tive alternative to Beira for the Rho 
desian copper mines, only a few miles 
beyond. Rhodesian Railways had an 
agreement with the copper companies, 
by which they offered low rates or the 
mines’ coal supplies, in return for a 
vuarantee§ to ship copper over the 
Rhodesian system, but in addition 
quoted very low rates from Beira up 
to the Congo border in 1933, thus mak- 
ing Beira competitive to Matadi for 
Katanga shippers. By these indirect 
means, the Belgian company was in- 
duced te bring pressure to bear on the 
Portuguese to withdraw the low Lobito 
rates, and the status quo has been 
maintained to the present time.’ The 
only other important foreign outlet for 
the Congo is through Dar-es-Salaam, 
where, under an agreement of 1921, 
Belgium has an extra-territorial enciave, 
and special rights over the Tanganyika 
Railway from Kigoma on the lake. No 
Congo traffic uses the French lower 
Congo outlet on the north side of the 
river, 


Post-War TRAFFIC CONGESTION 


This system of railways and the very 
variably equipped series of ports' were 
Jhid. 


(,KOGRAPHY 


adequate for pre-war traffic, but have 
proved unable to cope with the post-war 
boom in traffic, particularly in the 
period of peak demand for raw materials 
which followed the outbreak of the 
Korean war in 1950. Congestion was 
particularly severe in Beira which was 
clogged by the enormous increase in 
Rhodesian trade, and in the East 
African ports where government traffi 
for the ‘‘groundnut scheme” and_ for 
the building up of a military base 
was added to the expansion of trade. 
Beira was for a time so congested that 
vessels were lying at anchor 90 days 
awaiting handling; the ‘‘conference 
lines’ imposed a 60 per cent surcharge 
on freights to compensate themselves 
for the loss of time and to encourage 
shippers to use other ports, In 1950 
and 1951 large quantities of Rhodesian 
imports were landed at South African 
ports, but they congested the shed 
accommodation and the railways, so 
that many months elapsed betore the 
bac klog was cleared. Mombasa was 
also very crowded; in 1953 there was 
still a waiting list of several months 
length for cargo space to this port, 
Other ports suffered to a lesser degree, 
but no major port outside the Union 
of South Afri¢a except Lourengo Mar- 
ques and Lobito were able to handle 
comfortably all traffic offered. 

A first result of this exceptional 
weight of traffic has been a great im 
provement in the efficiency of the whole 
system. For the most part railroad 
construction is light, and, outside the 
Union, only the Mombasa-Nairobi line, 
the Mogambique-Cuamba line, and the 
Lourenco Marques system are capable 

‘Statistics of port facilities are given in 
de Guingand, ed., Africa South of the Sahara 
1951, Chap. XVI, “Transport,’’ by A. Freu- 
denberg. 

Conference belonging to 
the East African Shipping Conference, signa 


tories to an ayreement yoverning freight rates 
allocation of quotas, and other matter 
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of bearing an axle load greater than 
18 metric-tons, and high speed traffic.' 
Among the ports, only Lourengo Mar- 
ques, Matadi, and Mombasa have 
more than 3,000 ft. of well-equipped, 
deep water wharf. The relaying of 
many miles of track, the provision of 
new passing loops, and above all the 
import of many new locomotives and 
much rolling stock, together with the 
innovation of round-the-clock working 
at several ports have made possible 
considerable increases in capacity. How 


ever, in East Africa and above all a 


Beira these measures have not proved 
adequate. Beira’s railway is con 
structed for a 15-ton axle load, its 
wharlfage is small, its harbor, encum 
bered by shoals, is difficult to enter 
and leave, and shows some tendency 
towards shallowing at the entrance 
\ feature of Beira is the very great 
difference between neap spring 
tides; minimum depth on the bar at 
neap high tides was only 16 ft. in 
1950.7 There is no question of the 
abandonment of this port, whose 
future use is guaranteed by a British 
Portuguese-Rhodesian convention of 
July, 1950, and indeed it is intended 
to improve Beira’s link with Northern 
Rhodesia by connecting Sino and 
Kafue, cutting out the Victoria Falls 
bend. However, provision of additional 
outlets for the very wide area dependent 
on this port has the first priority in the 


development of new routeways. 


New Rait Routes AND PorTs 


Five new lines are under construction 
or in contemplation to serve Central 
Africa; in addition there are a_ few 
projects of more local significance 
Some improvements in capacity, mainly 


involving increase of water supplies 


* Johannesburg conference, Final Report 
Statistical appendice 
British Admiralty Chart No. 1003, “Ag 


proaches to Porto da Beira,"’ 1952 


through the Bechuanaland desert, are 
being made on the old route’ trom 
Rhodesia to the Union. This line has 
been heavily taxed in recent years by 
the growing Rhodesian import of South 
African manufactures and other goods, 
now over 450,000 tons per annum, so 
that there is less and_ less capacity 
available for traffic from Port Elizabeth 
South African Railways have been 
carrying large quantities of goods tor 
Rhodesia to Beit Bridge, on the Lim 
popo, and hope that Rhodesia will 
complete the rail-link from that point 
to Bulawayo However, the effect of 
schemes now afoot will be to reduce 
Rhodesia’s dependence on South African 


outlets 


1. Lourencgo Marques- Rhodesia 


This scheme, which is now’ under 
construction and due for completion in 
1956, consists of a line from the Shabani 
branch, in the midlands of Southern 
Rhodesia, to Guija in Southern Mocam 
bique, terminus of an existing line from 
Lourengo Marques. The work is being 
undertaken jointly by Rhodesian Rail 
ways and Caminhos de Ferro de Mogam 
bique. Its cost was estimated between 
five and six million pounds sterling, and 
construction has been aided by a loan 
from the World Bank he line follows 
a course everywhere outside the Union 
of South Africa, and has been selected 
in preference to the shorter Beit Bridge 
link. Its main funetion will be to con 
nect Rhodesia to one of the best harbors 
and best equipped ports in southern 
Africa, a port which has not been over 
taxed in recent years, and which may 
be sufficiently far south to tempt an 
extension of the rapid Europe-South 
Africa shipping services to serve Rho 
desian traffic. Lourengo Marques also 
will be the nearest eaport alter Beira 


for the country right up through North 


ern Rhodesia as far a the Katanya, 
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56 Foot Line 


| iG. 2. The new ports above, Mtwara: be 
low, Nacala (Based on British Admiralty 
Charts, Nos, 684 and 1809, by permission 


particularly when the Sinoia-Kafue link 
is built. The port may become the 
principal outlet for the new Federation, 


and thus advance to a much higher 


status among the ports of Africa. The 


C.F. M. section of the line will also form 


(;ROGRAPHY 


part of a contemplated link between 
Lourengo Marques and Beira. 


2. Nacala 


The second new outlet is for the 
more distant future, but has great 
It also lies through 
The short 
Mogambique railroad was extended to 


promise (Fig. 2). 
Portuguese territory. 


Cuamba some years ago, and soon is 
to be extended further to Vila Cabral 
in the Niassa highlands, to open up an 
empty area intended for European 
peasant colonization. It will run very 
close to the border of Nyasaland, and 
the Portuguese hope that the line will 
be extended into Nyasaland, providing 
that country with a second seaport. 
They hope that this line may ultimately 
be extended across Nyasaland into the 
middle Zambezi valley and the Rho 
desias.* The line has been constructed 
in an exceptionally sturdy manner for 
an African railroad, and is designed for 
far heavier traffic and higher speeds 
than the present cotton, tea, and to 
bacco traffic requires. A branch line 
has been built at the seaward end to 
the harbor of Nacala, fifty miles north 
of Mogambique, where it is intended 
to build a first class modern port in 
place of the old port to the south. 
Nacala has beyond doubt the finest 
harbor in eastern Africa and one of the 
best in the world. Its entrance ts 
approached through the wide and deep 
bay of Fernao Veloso, and is completely 
sheltered, half a mile wide and 200 teet 
deep. Within is an enclosed water area 
eight miles long and from two to four 
miles wide, nowhere less than 36 feet 
deep, and with deep water close to the 
shore along the eastern side of the 
harbor.’ It is intended to build a 

*C. F. Spence, The Portuguese Colony of 
Vocambique, 1951. 


’ British Admiralty Chart No. 1809, “ Porto 
de Mocambique to Ras Pekawi" (1950). 
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NEW AND PORT 


here, by 
the 


RAILROAD 


the 


work 


deep-water wharf new 


railroad terminal, and has 
been given first priority by the Mogam- 
the 


improvements at Beira have been com- 


bique government when present 


pleted. Unfortunately, little enthusiasm 
has yet appeared from the British side 
for the proposed extension of this line 
The Nya 
owned 
the 
has a strong interest in the latter port. 


into Nyasaland and beyond. 


saland sritish right 


that 


railway is 


down to Beira, so company 


3. Rhodesia-langanyika Link 


The third proposal is on the scale 
of Cecil Rhodes great line into Rhodesia 
from the Cape. It is a plan for a 1100 
link the 


Tanganyikan systems, with a 


mile between and 
100-miitle 


branch to a new port at Mtwara, in the 


Rhodesian 


extreme south of Tanganyika, which 
has been developed on a small scale 
i the British gov- 
Mtwara, 


like Nacala, is a very fine, undeveloped 


in connection with 


ernment groundnut scheme 


with a large enclosed 


16 


natural harbor, 


deep-water area Its handicap is its 
entrance, which is very tortuous and 
700 
the best harbor 
and since 1948 has had 
a small deep-water wharf and a railroad 
to Nachingwea. The fully 


deep Sea early 


at its narrowest only feet wide 
It is, however, by far 


in Tanganyika, 
port was 
opened to traffic in 
1954, 


on 


and work recently commenced 


the railroad 


The 


10-mile extension of 


west of Nachingwea. potential 


hinterland of Mtwara, in the little 


Province of 
the cool 


Mbeva 


islands of 


developed Southern Tan 


ganyika, includes and well 


Iringa and highlands, 


the small 


watered 
two of cooler and 
moister conditions which are so marked 
a feature of inter-tropical Africa, and 
close to the northern end of Lake Nyasa 
a rich coal field has recently been proved. 


British Admiralty Chart No. 684, ‘*' M1 
and Mikindant Harbours’’ (1950 
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surveved 


Rhodesia-Tanganvika link was 
1949 and 1951, but 
it is still doubtful whether or not it will 


between 


be constructed 
at 33 


The cost has been put 


million pounds sterling ($90 
million) for the main line and 18 millions 
($40 million) for the branch It 


the 


runs 


almost all way through empty 


bush, some of the most useless country 
in the world, and the only areas of 
served by 
On the other hand 


outlets 


would be 
the Mtwara branch, 
it would 
for the 


immediate value 


provide two further 
Central African 
Mtwara and 
Salaam, at present only 


Federation, 


through also Dar-es 


a lighter port, 


albeit an important one, with a most 


This 


extensive 


difficult entrance for large vessels. 


is now being improved by 


dredging and a new deep-water whart 


is under construction It is intended 
line to 
system A 
the British 


Colonial Office to examine possibilities 


to continue the Tanganyika 


join up with the Kenya 


committee appointed by 
of the two lines reported unfavorably 

1952, belief 
that the will be 
structed In November, 
British 


borrow 


in October but the has 


remained line 


con 
1952, the 


(government sought powers to 


a large sum for Rhodesian Rail 


ways and East African Railway 


jointly, 
though not a sufficient sum to complete 
these lines.'' There are obvious strategi 
merits in this project, joining the de 
tached East African area, at present 
with a narrower gauge the 


South African 


track, to 
t. Kamina-Kabalo 


The remaining 
the 


two schemes concern 


Belgian Congo Work was com 
[lansard 


Commons), 


Parliamentar Debate 
14th, 1952, Colon 
Reading ilsao The Ti 
Winter, 195 


November 
Loans Hill, Second 
Review of the British Colon 
* African Railway Link 

The East African system is 
i gauge of 1 metre, 
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hic. 3. The entrance to Dar-es-Salaam 


menced in April, 1953, on a new line 
to link the Katanya directly by rail 
with Albertville, the Belgian port on 
Lake Tanganvika. It will run from 
Kamina, on the Katanga-Port Franequi 
line to Kabalo, thus cutting out the 
Navigation of the upper Congo. With 
this will be associated an increase in 
Belgian traffic over the Tanganyika 
system. One of the three new berths 
at Dar-es-Salaam is allotted to the 
felyians. This line will bring not only 
the easternmost districts of the Congo, 
as at present, but also the Katanga 
within the potential hinterland of Dar- 
es-Salaam. Under a different railway 
poli y it may also serve another purpose, 
that of drawing traffic from the eastern 
districts of the Congo towards Matadi: 
it has hitherto been Belgian policy to 
make the Matadi outlet at least equally 
competitive with all other outlets 
throughout the Congo, even in those 
areas which are much closer to com- 


peting foreign ports." 


5. Port Francqui-Leopoldville 


The last major scheme is the proposed 
railroad between Port) Franequi and 
Léopoldville, to provide a through line 
of rail between the Katanga and Matadi 
and to cut out the long water route 
of the Kasai, a distance equal to the 

©, Jadot, “Le programme ferroviare du 


Congo Relge,"”’ Biull. de l'Institut Royal Colonial 
Belge, X X11, 1952, 522-544 
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navigable course of the Rhine. In ad 
dition, the Matadi-Léopold ville line is 
to be double-tracked, and ultimately 
electrified. This proposal, though gen- 
erally accepted in Belgian quarters, has 
come under strong criticism on economic 
grounds. It is held that the very low 
cost of water transport on the Kasai, 
as compared with the higher cost of 
transport on the proposed railroad, is 
not offset by the double handling costs 
at each end, so that the mixed route 
remains cheaper than a potential all- 
rail route. To this criticism is added 
the argument that the more costly all- 
rail route, when completed, would have 
to compete for its traffic in the Katanga 
with a shortened route to Beira, through 
the Sinoia-Kafue link, with the new 
route to Lourengo Marques, and also 
with the new route to Dar-es-Salaam 
via Lake Tanganyika. This competition 
could be met, so runs the argument, 
only by a national policy of freight rates 
designed to force traffic onto the ‘‘voie 
nationale.”"’ The argument is not con- 
clusive either way, but, though the line 
has been surveyed, no work has vet 


commenced,'* 


6. East African Developments 


In addition there are a small number 
of schemes which have no connection 
with central Africa. Principal among 
these is the extension of the Kenya and 
Uganda railway westward from Kam 
pala to Kilembe and Lake George in 
western Uganda, of which the first se 
tion has been completed. This will 
greatly assist the development of this 
important region of native agriculture, 
will open up the copper of Kilembe, and 
will also attract traffic to Mombasa 
from the northeastern districts of the 

Thid., and E. J. Devroey, ‘‘La riviére Kasai 
et la voie nationale du Bas-Congo au Katanga,” 
loc. cit., 629-666, and G. Bousin, ‘Quelques 


considerations sur ‘la voie nationale des trans- 
ports congolaises’,”’ loc. cit., 635-697 
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Belgian Congo.. At present a small 
trickle of traffic passes this way. The 
problem of improvements at Mombasa 


is being eased by the extension of the 


excellent deep-water wharf. This port 


has, in Kilindini,"’ probably the finest 


area of land-locked deep water in eastern 
Africa, after Nacala, though its entrance 
is a restricting factor. There is ample 
Recently a com- 


the 


room for expansion. 


mission of enquiry investigated 


causes of congestion at Mombasa and 


recommended further wharf extensions. 


Mombasa is becoming industrial 


port: a cement factory is under con- 


struction and an oil refinery is soon to 
be built. At half the 
tonnage of goods carried by rail up to 
Nairobi is The 


is the factor 


present nearly 
railway, indeed, 
at Mombasa. 
Though constructed on very sound lines 


oil. 
limiting 
and greatly improved in recent years 
by the provision of many more passing 
Possibly the 
the southern 
African system may provide an oppor- 


loops, it is heavily taxed. 


proposed juncture with 
tunity for widening the gauge from the 
the standard 
increasing the 
Such a link, en 
tering the northern system at Korogwe, 


the 


present metre width to 


3 feet, 6 inches, thus 


capacity of the line. 


hinterland of 


deep-water wharf is proposed in place 


would also increase 


the sisal port of Tanga. new 


of the existing very inadequate lighter 


wharf. As it stands, Tanga is little 
better than a roadstead. 
Arrica Looks East 
\ common feature in these several 


proposals is the yreater significance 
they give to the Indian Ocean shore 
of the continent \lready, ports are 
more closely spaced on this coast than 
on the west, and two more are to be 
added, in two of the best harbors in 


Kilindini the place of deep water 


DEVELOPMENTS IN | 


AST AND CENTRAL AFRICA 67 


Africa. 
much denset 


The rail network is to become 


on the eastern side than 
on the western, and, with the probable 
exception of the ‘vole nationale” through 
Matadi, it is more than probable that 
the the ol 
At 


Rhodesian 


west coast share in trade 
central Africa will diminish further. 

Lobito little 
but per 


traffic is with the Congo 


has 
50 


present 
trade, about cent of its 
In the future, 
however, it is likely that developments 
in Angola itself will use more and more 


The 


Rhodesian desire for a west-coast outlet, 


of the capacity of this route. 


which ts based on emotional rather than 


rational grounds, has been the subject 


of debates in the Rhodesian House of 
Assembly as recently as June 22, 1949, 
and May 31, 1950. However, on Feb 
ruary 14, 1951,'® a ministerial state- 


ment was made on Rhodesian transport 


development which gave first priority 


to the Lourengo Marques line and second 
priority to improvements on the Beira 


line, placing the west coast outlet as a 


matter for consideration in the distant 
future. 

Beyond doubt, important changes 
will appear in the pattern of Indian 
Ocean shipping. Already the east coast 
of Africa has advanced far from being 
a backwater of world shipping: it is 
served by eleven ‘‘conference”’ lines 


from northwest Europe, and three from 


the United States, and has in addition 
links with the Far East, provided by 
at least four lines \ peculiarity of 
this coast is that it is approached from 
Europe and America both from north 
and south, via Suez and the Cape 
Most vessels coming via Suez have 
their main business in East Africa, 
though the majority proceed to Beira, 
and some circumnavigate Africa. Most 


vessels coming via the ¢ ape have much 
Rhodesian Touse of Issen D 
»2.6.49 4] 14.2.5] ind Kk Welens| 
lowards bederation Central Africa hor 
m Aff 11, On 1952, 142 


i 
4 
4 
. 
Is 
‘ 
“4 
| 
ae 
| 
| 
| 
am 
4 
(fl 


6% EcoNoMK 


of their business in the Union, though 
some miss all or mosi Union ports and 
serve principally Lourengo Marques 
and Beira. Beira, equidistant from 
Europe in either direction, serves as a 
terminus for lines sailing both ways. 
The new function of Lourengo Marques 
as port for Rhodesia will undoubtedly 
lead to an increase in the demand for 
cargo space at this port, which may 
induce further skipping of Union ports, 
and the development of shipping routes 
serving southeast Africa more exclu- 
sively than at present. Nacala, only 
recently opened to traffic, is at present 
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tern of liner routes to emerge. It is 
unlikely that tramp shipping will play 
much part in this development: eastern 
Africa is poor in tramp cargoes and even 
in the recent boom, tramps have played 
only a minor role, except possibly at 
Beira. The existing relative profusion 
of liner services on the east coast has 
been one factor in aiding development 
of traffic and hence of new routes; in 
their turn the new transport develop- 
ments will enable further improvements 
to be made in the liner services, which 
may then encourage yet further develop 


ment. One noteworthy point is that 


hic. 4. The deep-water wharf at Kilindini, Mombasa. The vessel in the middle distance, 17,000 
tons, is the largest type of vessel at present in service in the East African ports. 


served by the two Portuguese lines 
which approach via the Cape, though 
in May, 1953, the leading British con- 
ference line put one ol their passenger- 
cargo lines into this port for the first 
time. This ship sails to the United 
Kingdom via Suez. In its development, 
Nacala will have, in) common. with 
Mtwara, the handicap of being on a 
coast at present lean in cargo space, 
which is mainly engrossed at ports on 
either side of the new havens. This 
may fortify the tendency to break down 
the present system and for a new pat- 


the nature of the harbors at present in 
use limits liners on the east coast to little 
more than 20,000 tons in size. One or 
two ports, particularly Nacala, Lou 
renco Marques and Mtwara after im 
provements, and possibly Mombasa 
are, however, capable of handling ves 
sels much larger than this. This may 
in time prove to be an important differ 
entiating factor, as it has elsewhere in 
the world. 

There is one background factor in 
all these developments which has hither- 
to only been touched on, but which, 
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none the less, is of the greatest impor 
tance The strategic significance of 
the Indian Ocean coast of Africa to 
the West has increased enormously since 
the loss of all but a toehold on the 
coast of the Asiatic mainland. For the 
defense of the Indian Ocean, and pos 
sibly of Africa itself, a chain of well- 
equipped ports in Eastern Africa backed 
by an inter-connecting railroad system 
would be invaluable. The decision 
whether or not to proceed with the 
Rhodesia-Tanganyika link may well 
depend rather on an appraisal of its 
strategic significance than on its com 
mercial value Likewise, it may be 
that a realization of its strategic value 
will lead to the earlier integration of 
Nacala in the Southern African trans 
port system than at present seems pos 
sible. The value of trans-African 
railways between Matadi and Lobito 
on the one hand and Nacala, Mtwara 
and Mombasa on the other, would be 
enormous in a time of intense submarine 
onslaught on the long shipping routes 
round the Cape. Such a link would 
have been of immense value in 1939 
1945, when losses to submarines were 
heavy round South Africa and when, 
at one black period, the British Fleet 
in the Indian Ocean fell right back on 
Mombasa and Durban as its bases. 
International and inter-territorial co 
operation, whether dictated by a genuine 
spirit of neighborliness, or by a realiza 
tion that herein lie the best interests 
of the African continent as a whole, o1 
whether brought about simply by stra 
tegic necessity in face of a common 
danger, is vital if a sane and logical 
pattern of transport is to be evolved 
for the African continent. This realiza- 
tion inspired a series of conferences 
between the authorities concerned at 
Lisbon in April, 1949, in Paris in Feb 
ruary, 1950, and finally in Johannesburg 


in October, 1950, where information was 


Fic, § 


Loading copper at Beira. Ever 
berth in this port is used continuousl 
vessels must also be worked lying in midstream 


pooled and an attempt made to arrange 
international cooperation on schemes 
for development, railway rates, and 
administration Though the contes 
ences provided al valuable ( learing house 
for information and ideas, and an 
attempt was actually made to set up 
an international secretariat at the final 
meeting, nothing lasting has resulted 
from all this work, and, barring local 
agreements, the different authoritic 
still think and plan on national lines 
Without a fresh international approach, 
it seems likely that even greater com 
petition than before will result In a 
continent whose governments are in 
creasingly divided on human and eco 
nomic issues, this failure to think 
internationally on transport is sympto 
matic of a failure to comprehend the 
underlying unity of Africa. It may be 


fitting to remark, in conclusion, that 
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this 


forged 


new transport system is being 


for the further 


development 
of the continent through the European 


immigrant; however, recent events in 


Kenya, South Africa, and elsewhere all 


point to the 


growing the 
African to play a larger part in the affairs 


of his 


anxiety of 


own land—a_ desire 


which, if 
thwarted for too long, may yet lead to 
the violent collapse of the whole struc 
ture of modern African development. 


Postscript (September, 1954): Since this artich 
was written, a completely 


tariffs ha 


rail 


\frica. 


system of 
South 


new 


been introduced in 
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Apart from its internal effects on the location 
of industry, and the relative position of rail 
and coastal transport, which will be consider- 


able, the new schedule does away with the cheap 


Port Rates referred toon page 62, and is there- 


fore likely to reduce sharply the volume of 
transit traffic between Union ports and the 
northern territories Also, discussions have 


been held 


and Caminhos de 


recently between 


Rhode Railway 


Jenguela with a view 


tan 
Ferro de 
to increasing the flow of 


( opperbelt trathe 


through Lobito Bay \ plan has been proposed 
for a new Copperbelt-Lobito line through west 
Northern Rhodesia to join the existing line 


Angola, likely to 


be taken for some years. 


ern 
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AN ANALYSIS OF ISOPLETH AND CHOROPLETH 
CLASS INTERVALS 


Ros Mac kay 


Associate Professor Mackay of the Department of Geology and Geog- 
raphy, University of British Columbia, has contributed three previous 
articles on cartographic techniques to Economic GeoGRrapuy, Such 
studies are of value to the economic geographer both in analysis of data 
and in presentation of his findings. 
LASS intervals are the conven- pertaining to statistical divisions.” Both 
. iently sized groups into which  isopleths and choropleths show different 
f line and area symbols divide’ types of relationships, such as density 
is distributional data. The number and of population or average size of farm. 
variability of class intervals greatly Some of the following discussion applies 
affect the accuracy, usability, legibility, also to isometric lines (lines of actual 
and attractiveness of maps. Since the constant value, such as altitude) but 
original statistical data from which for several reasons these maps pose 
isopleth and choropleth values have particular problems of their own and so 
i’ been calculated are not shown on maps, should be considered separately. 
e the reader sees only those particular The cartographer can use an endless 
- values which the cartographer has’ variety of class intervals in analyzing 
emphasized through his choice of class statistical data for a map but he ts 
intervals. The selection of class in- effectively restricted to a small number 
tervals is probably the most important of class intervals usually less than ten 
problem which the cartographer must when he drafts a map. Class intervals 
face in using isopleths and choropleths.' are the mesh sizes of cartography with 
Poorly chosen class intervals may  isopleth and choropleth values forming 
nullify much of the value of a map. It the sereen wires. The meshes should 
is the purpose ol this paper to consider be wisely chosen so that each class 
several techniques which may be used interval plays a full role in size-sorting 
in the judicious selection of class in- the distributional data They shouid 
tervals for isopleth and choropleth not be so fine in any part of the seal 
maps. Isopleths are here defined as that inconsequential details are sifted 
the line symbols which represent quan- out to clutter up the map, neither 
tities, assumed to be constant, pert un should they be so coarse that significant 
ing to certain specified areas through differences pass through and are lost.‘ 
which they pass; choropleths as the For example, sce the symposiues on conto 
area symbols that represent quantities intervals in Surveying and Mapping, Vol, 12 
‘ No. 4, October-December, 1952 
t Arthur H. Robinson: “Elements of Cartog *Maps showing th ime statistical data 
raphy.” New York, 1953, p. 173 Although = plotted with different class intervals are given 
the reference is to isolines of which isopleth in: J. K. Wright: “Map Makers Are Human 
, are one type, the statement applies with equal Geogr. Ke Vol. 32, 1942, p. 535, Fig. 2; and 
validity to choroy leth Macka Some Problems and Tech 
J. K. Wright The Terminology of Certain nique in Isopleth Mapping Kcon. Geog., : 
Map Symbols,” Geogr. Rev., Vol. 34, 1944, p. 653. Vol. 27, 1951, p. 7, Fig. 4 
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Class intervals which are expressive 
of distributional data are not easily 
determinable by visual inspection alone. 
Rather, class intervals should be chosen 
with meticulous care by utilizing special 
techniques for their study and the 
potential combinations should be put 
to practical tests on sketch maps. 
Frequency, cumulative, and clinographic 
curves are three graphic aids that may 
be used in the selection of class intervals. 
Graphic aids do not cease to be of value 
after they have served their initial 
purpose in the study of class intervals, 
for they can often be employed to 
supplement the maps by elucidating 
other facets of the distributional data. 


Frequency Graphs 


Frequency graphs are the everyday 
tools used by statisticians in the selec- 
tion of class intervals. The class 
interval grouping is normally scaled off 
along the horizontal X axis (abscissa) 
and its frequency of occurrence along 
the vertical Y axis (ordinate). The 
common precipitation diagram its such 
a graph with class intervals expressed 
in months along the X axis and fre- 
quency of precipitation expressed in 
inches along the Y axis. When rec- 
tangles rather than a line are used to 
show the data, as in the step-like profile 
of the “battleship” precipitation dia- 
gram, the chart is often termed a 
histogram or rectangular frequency 
polygon 

An illustration of the use of a fre- 
quency graph in the selection of class 
intervals for a population density map 
of the United States has been given by 
Alexander and Zahorchak 


were scaled along the X axis and number 


Densities 


of counties (1.e., frequency of occurrence) 


J. W \lexander and (, \. Zahorchak 
‘Population-Density Maps of the United 
States,’’ Geogr. Rev., Vol. 33, 1943, pp. 457-4606 
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along the Y axis. Marked depressions 
in the graph were used to establish the 
limits of the class intervals, because: 
1) such limits generally result in fewer 
isolated ‘“‘highs"’ and ‘‘lows’’; 2) groups 
of related densities tend to be kept 
together; and 3) unrelated densities 
tend to be segregated. The authors 
have pointed out a weakness in the 
graph, namely its inability to take into 
account areal distributions, because 
the counties which cumulate into a high 
frequency total on a graph may be 
widely separated geographically on a 
map. 

The units which are scaled along the 
Y axis should be the same, or at least 
so comparable that any differences do 
not appreciably affect the accuracy of 
the graph. As an example, let us con- 
sider a frequency graph for the popula- 
tion density of Canada where densities 
are scaled off along the X axis and 
number of counties or census divisions 
along the Y axis. In 1941 the areas of 
the 250 county and census divisions 
varied from a low of 72 square miles 
for lle-d’Orléans to a high of 1,258,217 
square miles for the Northwest Terri- 
tories with a great range of intermediate 
values.© Since the county and census 
G*isions were not comparable in size, 
no significance could be attached to 
marked depressions in a_ frequency 
graph. It would be virtually useless 
and extremely misleading. Quite clearly, 
the more the divisions vary in size the 
greater is the inaccuracy of a frequency 
graph which is based upon the number 
of divisions. However, if the Y= axis 
were scaled off in area (e.g., square 
miles), then the frequency graph could 
be used, because the weighting of the 
divisions would be proportion to 
their sizes. If statistical divisions differ 

6 Kighth Census of Canada, 1941, Vol. Il 


Dominion Bureau of Statistics, Ottawa, 1944, 


pp. 9-5 
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by more than a few per cent in size, it 
is pre ferable to scale the Y axis accord- 
ing to area instead of number in order 
to have an accurate graph. 


Cumulative Graphs 


The frequencies in a cumulative graph 
totalled so that the 
at any point represents the sum 


are successively 
data 
of all the preceding. In statistics and 
related studies, the variable is usually 
scaled along the X axis and the cumula- 
An 
ogive is a cumulative graph where the 
the 
quency is scaled along the X axis and 


the the Y The 


normal ogive is S-shaped and express- 


tive frequency along the Y axis. 


reverse is done, cumulative fre- 


variable along axis.’ 
able by a mathematical equation.* The 
hypsographic curve, which is used in 
books to the 
different 


many geography show 


areas of land and sea at 


heights and depths, is an ogive where 
the cumulative frequency (area of land 
and sea) is along the X axis and the 
depth) 


variable (altitude and along 


the Y axis. 
Whenever area is involved, an ogive 
is usually more suitable for geographic 


comparisons than a “normal” cumula- 


tive curve because we tend to visualize 


isopleth and choropleth values as vary- 


ing vertically—like the altitudes repre 


sented by contours—rather than hori- 


zontally. For a similar reason bars 


in a rainfall diagram are plotted ver- 


tically rather than horizontally. It is 
easy to determine by visual inspection 
of a cumulative curve what fraction 
of the map area will lie within the 


limits of any class interval, even though 


non-contiguous map areas are involved. 


7]. G. Peatman: “ Descriptive and Sampling 
Statistics,”" New York, 1947, p. 123 


C. Pet and W. R. Van Voorhis 


“Statistical Procedures and Their Mathematical 
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Bases,"’ New York, 1940, pp $50. 
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As an illustration, Figure 1 is a cumula 
tive graph prepared for the 1941 
population density of Canada based 
upon some 250 county and census 


divisions. 
that if an 
uniform 


Phe graph shows at a glance 
arithmetic progression of 
**20 


were used, the first class 


class intervals of per 
square mile" 
interval of 0 to 20 would enclose well 
over 95 per cent of Canada’s entire 
map area, leaving considerably less than 
5 per cent for all the remaining intervals 

On all 


isopleth maps where the areas between 


choropleth maps, and = on 


lines are patterned or colored, it Is 
general cartographie procedure to have 
the 
scale cover the largest map areas and 
the the 


Suc h a prac ti c is aesthetu ally desirable 


class intervals at the lower end of 


those at upper end smallest, 


because the intensity of patterning or 


coloring is almost invariably chosen to 


increase from low to high values, and 


it is well known that large areas of dark 
patterns or intense colors are displeasing 

. 
to the eye. Cumulative graphs may 


assist cartographers to design more 


attractive and balanced maps by en 


abling them to determine what propor 


tion of any map will lie enclosed within 


each class interval throughout the 
entire scale Cumulative curves of 


different distributions can be plotted 


and compared on a single graph to 
facilitate the discovery and portrayal 
of interrelationships: e.g., ogives of 


density, population, altitude, mean an 
nual precipitation, and size of farm can 
readily be compared for the same area 


and their interrelationships studied, 


Clinographic Graph 
The clinographic curve or 


analysis to show 


graph is 


used in landform the 
* For the visual aspects of patterns and colors, 


126-143; 177-179 


ee Robinson, op. cit., pp 
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PER SQUARE MILE 


DENSITY 


0 10 20 50 40 
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50 60 70 80 90 100 


AREA IN PERCENT 


ric, 1 This} 


sa cumulative graph for the population density of Canada prepared from the 1941 


census data and based upon some 250 county and census divisions. The graph enables a person to 


determine what per cent of the area of Canada 
interval 


for example, if intervals were at densities of 0-20-40-60-80 
mile, over 95 per cent of Canada’s area would lie 


would lie within any class interval or sequence of 
people per square 
within the limits of the 0-20 interval. By the use 


of the graph it is easy to ensure that class intervals at the low end of the scale cover larger areas than 
those at the high end, thus avoiding large areas of dark shades or strong colors on a map. 


land.” The 


clinographic curve for the study of class 


average profile of the 


intervals is constructed by calculating 
the areas lying above each successive 


isopleth or choropleth value from the 


lowest to the highest. The curve can 


be drawn before plotting the data on a 


map, because isopleth and choropleth 

“ The clinographic and hypsographoid curves 
are identical The hypsographoid curve was 
first drawn by Fk. Uhorezak of Lemberg (1 
Raisz: ‘General Cartography,” 2nd Edit., New 
York, 1948, pp. 281-282) and the results pub 
lished in 1931. A similar idea was later ex- 
pressed by J. Hanson-Lowe: ‘ The Clinographic 
Curve,"’ Geological Mag., Vol. 72, 1935, pp. 180 
184. “Clinographic”’ is preferred in this paper 
to “hypsographoid"’ because it suggests slope 
and the prefix is made familiar by words such 
as clinometer, anticline, syncline, and incline 


values pertain to statistical areas such 


If the total 
area enclosed by the smallest isopleth 


as civil or census divisions. 


or choropleth value is represented by 
A, (this is usually the entire map area), 
the total area enclosed by the second 
smallest isopleth or choropleth by A, 
and so forth, then the areas of A,, A, 

- can be replaced by concentric 
The radii 
(R) of the circles are derived by cal- 


circles of proportionate area. 


culating R from the equations A, 

mR,, A, ="R,...A mR, . As 
Tj is constant, the radii are in proportion 
to VA, VA, VA,. A cross- 
section or profile through the center 


of the concentric circles gives an average 
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profile of the area. Since the profile 


will form two symmetrical halves, only 
the semi-profile need be used, i.e., from 
outermost circle to the center The 


profile is drawn in the same manner as 
a topographic profile except that iso- 
pleth or choropleth values are scaled 
off the Y axis instead of altitudes. 
The slopes can 


on 
ilso be determined by 
the 
In the case of landslope 
the X and ¥ express 


able in the same units, e.g., feet; but 


simple caleulation with use of 


tangent tables. 


analysis, axes are 
with isopleth and choropleth maps, the 


units are different, e.¢ 


and 
However, this need cause no 
the the 


curve by 


, miles 
density. 


concern, be¢ ause 


usefulness of 
affected 


kor example, a 


clinographi is not 


a difference in units 
clinographic curve could be drawn for 
an island 


20 feet. 


with a ol 


contour interval 
It is self-evident that if popu 


lation density followed the same pattern 


as the topography with a_ perfect 
numerical correspondence existing be 
tween population density values and 
altitude, clinographic curves of each 


would be identical. The essential differ- 


ence would be the absence of any rela- 
tionship involving vertical exaggeration 
between X and Y scales in the popula 
tion density clinographic curve 


It would obviously simplify the draw- 


ing of clinographic curves if it were 
unnecessary to convert areas (A,, A, 
\,) into radii (R,, R, 


and the data could be plotted directly 


onto graph paper. This can be done 


quite easily on arithmetic-square root 


the 
X axis is divided according to the square 
| 


or 


 clinographic which 


paper’’ in 
root of the number represented, e.g., 
1 is at a distance of YW 1 from the origin, 
2 at adistance 2, dat distance 3, and 
n at distance Yn, the Y axis being ruled 
off arithmetically. Although arithmetic 


square root paper may be commercially 


CHOROPLETH CI 


ASS INTERVALS 75 
available, the writer is not aware ol 
where it may be obtained It can be 


drawn with the use of graph paper and 
a table of square roots, or else the spac 
be 


trom 


ings of the lines on the X axis may 
slight 
binomial probability paper (square root 


obtained with modification 


square root graph paper Arithmetic 


square root) paper ts also ideal tor 
plotting square roots To use the 
arithmetic-square root paper, areas (o1 
areas expr ssed in per cents) are marked 
off along the X axis. Since R is in 


proportion to VA, the square root se ale 
of the X axis transforms areas into radii 
ol By 
plotting the values of the isopleths of 
choropleths the 
ruled 


obtained directly 


of circles proportional area 


along arithmeticalls 


axis, a clinographic curve is 


without caleula 
3). The data which 
the plotting of 


any 
tion (Figs. 2 and 


us¢ d in 


Is frequency 
and cumulative curves needs only slight 


rearrangement to be plotted in the form 


of a clinographie curve. Cumulative 
totals may also be read off directly 
from a clinographic curve 

Since the clinographic curve shows 


average slopes, it is ideal for the study 


There 


of changes or breaks in slope 


must be causative factors to explain 
why a curve flattens or steepens at a 
particular point. If the breaks in slope 
are ol geographical significance, they 
should be considered when class inter 
vals are chosen 

krequency, cumulative, and = clino 


graphic curves should be used to supple 


ment each other and not employed 


separately, because different combina 


tions of class intervals will usually be 
suggested by each graph The final 
decision should be based upon an ex 
amination of all three yraphs together 


with whatever 


additional 


the 


information 


available and class intervals 


Is 


tested on a map. 
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DENSITY PER SQUARE MILE 
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AREA IN 1000 SQUARE MILES 


Fic. 2, ¢ linographic curves for the population density of the Provinces of Alberta, British Colum- 
bia, and Nova Scotia are shown for 1941. The areas of the provinces are marked along the X axis 
and density per square mile along the Y axis. The curves give average density “‘ profiles"’ and can 
be readily visualized if they are considered to be similar to topographic profiles, but with density 
replacing altitude. The X axis is ruled on a square root scale, e.g., 100 is at a distance of 10 and 400 
at a distance of 20, 


VALUES OF CLASS INTERVALS isopleths were at densities of 50-100- 200 
people per square mile, the first class 


Class intervals may be constant or. . 
interval would be 50 or less, the precise 


variable; when variable, they may 


: value usually being unknown without 
change systematically or randomly. In 


additional data. It was found in most 
order to obtain representative statistical 


; instances that such a sequence could 
data on class intervals, sequences were 


reasonably be assumed to start at or 
tabulated from ten well known geog- 


near zero, but all dubious cases were 


raphy textbooks, five atlases, and five 
omitted from the tabulations. 


periodicals (years 1951-52). The class 
he averaged density of population 
intervals were reduced to the same 

sequences are shown in Figure 4 with 


common denominator for comparison 
| rainfall and altitude curves added for 


purposes by making the first class 


. comparison. The combining of polyglot 
interval of each sequence equal to one. ' 


data from many maps may not be in 
kor example, if choropleths were at 


we s the best statistical tradition, but since 
densities of O-50-100-200 people per 


; the resulting data are not randomly 
square mile, the sequence would become distributed and do reveal certain trends. 


0-1-2-4 when divided through by 50, they are not without interest. The 


the value of the first class interval. The results have been plotted on semi- 


method of reducing the intervals to a jogarithmic paper so that the rates of 


common denominator proved satisfac - change of the class intervals are shown 
tory for most maps, but there were by the slopes of the curves. Since the 


some exceptions. As an illustration, if curves generally flatten with an increase 
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FARM AREA IN PERCENT 


Fic, 3. Clinographic curves of the average farm sizes for the Canadian Provinces are shown for 
1941. The X axis is marked off in per cent and not in area, as in Figure 2, Since there is no stati 
tical breakdown for farm sizes above 640 acres, the dotted lines have been drawn by determining 
the average sizes of the farms over 640 acres and then the lines have been projected. The curve 
show “‘farm size” profiles which fall into two groups: Prince kdward Island, Quebec, Ontario, New 


Brunswick and Nova Scotia have concave profiles, whereas those of the three Prairie Provinces 
(Manitoba, Saskatchewan and Alberta) and British Columbia are almost straight. The abrupt 
breaks in slope of the various curves are primarily due to the systems of land-survey and the stati 
tical groupings used in the census, whereas the size ranges of the farms reflect not only land-surve 


units, but utilization of the land. For example, British Columbia has more of its area in small farm 
than Manitoba and also more in large farms 


in the number of class intervals, their density, hypsometric, and rainfall maps 


rates of change are greatest at the low as with many other types of maps 

end of the scale although their numerical — reflects several factors, principally that 

values usually increase up the scale. these types of geographic distributions 
The tendency to increase the numer- generally have large areas with low 


ical values of the class intervals from values and small areas with high values 


the low to the high end of the scale in Within many regions extensive areas 
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hic. 4 
and 6 cla 


precipitation curve with 6 class 
ad sequence 


The curves show averaged figure 


interval 


in inches, or 0-25-50-75-100 
, and thes 
the 
emi-logarithmi« 


150-200 when ex 
the steepe t lopes 
the high end of 

straight line 


arithmetic 


cale 
on 
re 


paper, 


tend to have 


relatively low densities, 
low altitudes, and moderate precipita 
tion with small areas having 


high 


heavy precipitation, 


relatively 


densities, great altitudes, and 


ARITHMETIC, GSEOMETRIC, 
RANDOM 


AND 
INCREASES 


such 
as 0-10-20-30-40-—50 is represented in 


A uniform arithmetic increase 


for density, altitude, and precipitation maps for 4, 
intervals plotted on semi-logarithmi 
has relative cla 
typical of many precipitation diagrams, e 
pressed in centimetres 
show that the general tendency is 
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PRECIPITATION 
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CLASS INTERVALS 


paper (see text For example, the averaged 
s interval values at 0-1-2-3-4-6-8. Such 
g., 0-10-20-30-40-60-80 when expressed 
The density curves have 


to increase the class intervals towards 


cuyves approximate i rogression whl h 5 a 
The yrecipitation Curves le be ween a geometric ind in 


the simplified by 0-1-2-3-4-5 


Since few isopleth or choropleth maps 


form 


have more than ten intervals, the highest 
number in the simplified sequence rarely 


exceeds 10. On semi-logarithmi paper 


arithmetic increase is shown as a 


gradually 
of 


Increases 


flattening curve whose rate 


change is decreasing. Arithmeti 


used for 


a large range in statistical data, because 


are commonly 


not 
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An ANALYSIS OF ISOPLETH AND 


it is then impossible to show any small 
but significant changes at the low end 
of the scale. For example, if the popula 
tion density in an area varies from 1 to 
1000 people per square mile, a change 
of 50 per square mile is probably more 
significant certainly 


and represents a 


vastly greater proportional increase 
at the low end of the scale than at the 
high end. 

The majority 


of scales combine the 


general features of arithmetic-geometri 
Arith- 
metic progressions are more commonly 
at the 
geometric 
of the 
frequently 


or random-geometric sequences. 


used low end of the scale and 


progressions at the high end 


Random 
combined 


scale. sequences are 


with arithmetic 


and geometric progressions at either 


end of the scale. 


NUMBER OF C1 INTERVALS 


ASS 


A perusal of geographical literature 
has shown that few isopleth and choro- 
pleth maps have more than ten class 
intervals. 
ol class 


least 


The limitation on the num- 
by 
in 
drafting, ease in reading, and the nature 
of the statistical data. 


ber 
at 


intervals is restricted 


three factors: simplicity 


Most isopleth and choropleth maps 


in books and periodicals are reproduced 


in line drawings and not in color. I 
there were many more than ten inter- 
vals, line drawings would be hard to 
draft. On an average page-sized map, 
forty or fifty isopleth intervals would 


present a picture of utter contusion tor 
the lines would be 
the 
compounded — if 


ked very ¢ lose 
he 


used 


tovether and confusion would 


patterns were 
between the lines 
When black and white patterns (dots, 


cross hatchings, 


used 


etc.) are on 
choropleth maps or between isopleth 
lines, legibility alone dictates against 
the use of a large number of distinctive 


patterns. Even if many patterns could 


CHOROPLETH CLASS INTERVALS 79 
be drawn successfully on a map, the 
utility of such a map would be low, 
hecause readers would have to refet 


constantly back and forth between map 
and legend in order to interpret the map 
the 
data rarely justifies many class intervals. 
be 


extensive 


Lastly, the nature of statistical 


To give an extreme case, it would 
cartographically possible by 


interpolation to prepare a large scale 


isopleth population density map of 
Canada with a uniform class interval 
of one per square mile. Such a map 


would obviously convey a false impres 
sion of high accuracy since the statistical 


data would not 


permit such a minute 


interval. 


(GUIDE CURVES FOR CLASS INTERVALS 


Theoretical guide 


class 
Figure 5. The 
to indicate 
the precise values of the class intervals 


curves” tor 


intervals are shown in 


curves are not intended 
for any set of statistical data but rather 
to suggest what possibilities are avail 


able. Indeed, 


theoretical 


they have 


more ol a 


interest than a 
although 


latter purpose. 


prac tical 
the 
The shapes of the curves 
ol 


reasonably 


value, they may serve 


are predicated upon a number 


assumptions which might 


be considered to apply to a substantial 
proportion of isopleth and choropleth 
maps: (1 


the maximum practical limit 


for the number of class intervals is 
about ten; (2) regularity in class inter 
vals is preferable to irregularity, and 


therefore smooth curves to uneven one 


and (3) class intervals should generall 
remain constant or increase up the scale 


rather than 


decrease, so the re 
tend be 

plotted on 
If these 


yranted, 


ulting 


curves will to 


convex rather 


than concave when 


emi 
three broad 

then the 
veneral shapes of the theoretical guide 
curves lox ically 


The X 


logarithmic paper. 


assumptions are 


follow 


axis of Figure 5 


the 


vives 


ig 
ae 
Uke 
5 
~ 
é 
ia 
ie 
q 
4 
€ 
— 
ARS 


Econom\ 


(,EOGRAPHY 


60 


40 


20 


SEQUENCE 


10 


INTERVAL 


CLASS 


RELATIVE VALUE OF 


° ‘ 2 3 4 5 6 7 8 9 10 


NUMBER OF CLASS INTERVALS 


Fic. 5. Theoretical guide curves for testing class intervals are shown on the graph. Although 


only a few sequences will conform exactly to the theoretical curves, a substantial proportion of the 
curves for isopleth and choropleth maps will approximate the over-all pattern. 


number of class intervals and the Y axis the following possibilities: a random 


the relative value of the class interval geometric sequence if 2 to 6. class 


sequence or scale when the first class intervals are used; a geometric sequence 
interval is reduced to the unit value’ with 7 class intervals; and a geometric 
of one. To illustrate the use of the arithmetic sequence with 8 to 10 class 


‘guide curves, let us consider the prep- intervals. It need hardly be empha 


aration of a choropleth map where it is 
desired to have 0 to 5 as the range ol 
the first class interval and the highest 
choropleth value to be shown is 300, 
When the first class interval is reduced 
to 1, the highest value on the Y scale 
60. The graph suggests 


is therefore 


sized that the actual curve representing 
the sequence which is used for a map 
the 
theoretical guide curves but on balance, 


will often cross one or more of 


the guide curves approximate a sub 


stantial proportion of the sequences 


used in isopleth and « horopleth maps. 
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ANALYSIS OF ISOPLETH 


SUMMARY AND CONCLUSIONS 


Probably the most important problem 


which the cartographer must face in 
using isopleth and choropleth maps is 
Since 


it is generally undesirable to select such 


the selection of the class intervals. 


intervals by mere visual inspection of 


the statistical data, judgment must 


be based upon graphic techniques and 


The 


and 


other aids. use of trequency, 


cumulative, clinographic curves 


may assist the cartographer to select 


AND CHOROPLETH C1 


INTERVALS 


ASS 


class intervals which expressively in- 


terpret significant distributional pat 


terns. Few isopleth and choropleth 
maps have more than ten intervals. For 
the first 
When the 


scales or sequences of class intervals are 


most geographical purposes, 


class interval is the smallest. 


reduced to a common denominator by 
equating the first class interval to one, 
the sequences can be tabulated, graphed, 
and compared. Theoretical guide curves 


be 


limits for class interval scales. 


can drawn to suggest the general 
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COMPARATIVE AGRICULTURAL POTENTIALS 


OF THE WORLD’S REGIONS 


Stephen 


Visher 


Dr. Visher, professor of geography at Indiana University, is the author 


of several books and numerous magazine articles. 


Hk more adequate knowledge 

of all parts of the world, 

which is almost universally 
recognized as desirable, requires in- 
numerable detailed local studies. The 
value of local studies is much aug- 
mented by wise generalizations based 
on them. All generalization is risky; 
unwise generalizations are distinctly 
harmful if they are widely accepted. 
However, even faulty generalizations 
are stimulating to further research and 
to comprehension. 

Generalizations as to the value of 
other regions have been since 
mankind first became acquainted with 
more than his home locality. The 
judgments have become increasingly 
valuable as knowledge has accumulated. 

The present provisional classification 
of the world’s regions as to their agricul- 
tural potentials is an extension and 
elaboration of a study presented before 
the International Geographic Union at 
its meetings in August, 1952, There, the 
80 regions were ranked agriculturally 
according to three criteria: percentage 
of the land agricultural, average rank 
of the cropland, and average suitability 
for choice crops. Here, seven criteria 
are used: average topographic suit- 
ability for agriculture, average soil 
quality, average warmth adequacy, av- 
erage precipitation adequacy, average 


suitability of precipitation time-distribu- 


tion (seasonal and intensity), weather 


dependability (including storms), ac 


cessibility of markets for the region's 
agricultural products. 

For each of the world’s 80 regions here 
recognized (located in Figure 1), the 
average rating for each of these seven 
criteria is given on the basis of an 
estimate to which numerical values 
are assigned: O lacking, or nearly 
so; 1 poor, little, or low; 2 medium, 
average, or fair; 3 above average, 
good; 4 superior, excellent, or large. 
The eighth column gives the sums of 
the scores for the seven criteria. The 
final column gives, in Roman numerals, 
the approximate tenth of the world’s 
land to which the region belongs accord- 
ing to the sums of the ratings for the 
seven criteria, 

Geographers will disagree concerning 
each of the many ratings on Table I, and 
also concerning the boundaries of the 
80 regions here used. Various experts 
will demand additional regions, while 
others will be willing to combine some of 
these but would change some of the 
boundaries. Likewise, personal knowl- 
edge of parts of certain regions will lead 
some persons to rate them considerably 
higher or lower than is here done as to 
one or more criteria. Obviously, ade 
quate knowledge to make an approxi 
mately correct rating of most of these 
regions is not possessed by any one, or 
even by a group of geographers 

The value of this study fortunately 
does not depend upon the correctness 


of the provisional ratings assigned. If it 
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COMPARATIVE AGRICULTURAI 


stimulates interest regionalization 


based on average ratings in respect to 
significant criteria, it will have value. 
Assuredly such a procedure as is here 
fruitful 


than are ratings based on impressions, 


attempted is more potentially 


or miscellaneous data, or prejudices, as 
most earlier comparative ratings have 
been. 

There may be considerable agreement 
among geographers well acquainted with 
the regions here 
placed in the most valuable fifth of the 
world 
that 


numerous regions Yhat 


there, and 
filth 


The discussion as to 


agriculturally belong 
the 


in that category. 


those in poorest belong 
where the remaining regions belong will 
at least stimulate geographic thought 


and encourage summarization of re 
gional geographic knowledge. 

A comparison of the ratings of the 
various regions according to the scores 
on the seven criteria here used may be 
profitably compared with their ratings 
on the three distinctly different, less 
detailed criteria used in the earlier study. 


The large agreement between these two 


POTENTIALS OF THI 


WoRLD's 


REGIONS 


000 8000 S000 


mrs 


World Region 


ratings, independently arrived at, indi 
that the 

nificant. Other 
taveously be used; for example, data on 


yield 


average yield per animal, 


cates criteria are highly sig 


criteria might advan 
and 
These data 
would, however, be less valuable, desp:te 


those of 


average per acre ol crops 


their great utility, than the 
here 
the 
more than the physical ones 
reflect the local 


science and education, government stim 


criteria 
reflect 


seven used because such 


vields human factors even 
Yields 
level of agricultural 
ulation, and the effects of imported plant 
food and animal feed 

The seven criteria here used are mostly 
of obvious significance. However, the 
following supplementary statements con 
cerning them have some utility Popo 
graphic suitability for much of the world 
means gentle slopes In wet regions, 
however, level land is unsuitable, while 
slopes that are more than very gentle 
are subject to serious soil erosion. In 
dry regions, where moisture penetration 
almost 


Soil 


advantayeous, 


desirable 


is particularls 


level land IS ialls 
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ANTARCTICA «10 


Fic 2 Agricultural Potentials of the World Regions based on 7 criteria. 1 the highest average 


10 the lowest average. 


suitability reflects fertility, texture, 
depth, resistance to erosion, and rate 
of rejuvenation. Some soils deteriorate 
rather quickly when tilled, while certain 
others resist much abuse. The soil of 
much of the world is poor as compared 
with soils classed as fair in the United 
States. 

Sufficient warmth is a_ prerequisite 
for agriculture, but it is coming in- 
creasingly to be realized that high 
temperatures are distinctly harmful to 
many crops and farm animals. Indeed 
for most of the world’s more valuable 
crops and farm animals, temperatures 
above 80° are’ harmful. Thus, 
despite popular belief to the contrary 
tropical areas are undesirably warm for 
crops. Conversely, temperatures below 
about 50° reduce most plant growth so 
drastically that regions lacking tempera- 
tures warmer than that during a con 
siderable share of the year, at night as 
well as average of day and night, are 
seriously handicapped agriculturally. 


Precipitation is a major agricultural 


requirement, except where irrigation is 
practiced, The amount of precipitation 
needed depends on the rate of evapora 
tion, the crop grown, the topography 
soil, and, especially, on how the rain 
falls. 

The time distribution of the precipita 
tion is so important that a special rating 
is here made as to it. Seasonal distribu 
tion and intensity are especially signifi 
cant. Where much of the rain falls in 
sudden downpours at irregular intervals, 
it is far less useful for agriculture than 
where it falls gently at regular intervals 
The effects of “‘cloudbursts’’ and of 
hard winter rains upon runoff and on soil 
erosion are impressive. 

Weather dependability also has 
yreat agricultural significance. Storm 
drouths, wet spells, cold spells, hot 
spells, high winds, hail, lightning, and 
unseasonable weather are aspects con 
sidered in rating the regions as to 
weather This criterion significant 
supplements the three earlier ones which 
are climatu 
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cultural products is a highly significant 
criterion as to the comparative value of 


regions. It varies with political as well 


as geographic location, but, in the ratings 


here given, political factors such as 


tariffs are ignored. 


the location of the 


various tenths of the world agriculturally 


Figure 2 shows 


based on these criteria as here estimated. 


The better lands are in western Europe, 
United States, the River 
Platte region of South America, North 
ern India, and Japan. 


northeastern 


The poorer lands 


are the polar and sub-polar regions, the 
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deserts that can not be 


Tibet. 
Study of 


Figure 2 


irrigated, and 


the details of Table I and 
will afford some surprising 
deductions. Evidence that appears to 
critics to outweigh that here used will 
Surely 
evaluation of 


there is dire need 
all 


And, although inadequate 


be welcome. 
for better 
the 


knowledge is now available, what better 


parts ol 
world, 


way is there to encourage the improve- 
ment of the evaluation than to present 
an evaluation like this for discussion and 


as a challenge to others: 


j a 
4 

3 

4 

a 

j 
ty 

| 

if 


THE STATUS OF AMERICAN GEOGRAPHY: A REVIEW 


Charles 


A. Fisher 


Mr. Fisher is Lecturer in Geography at University College, Leicester, 


and editor of the new magazine, * Geographical Studies 


FOGRAPHERS in all parts 

of the world will rightly re- 

gard American Geography: In- 
ventory and Prospect’ as marking a major 
milestone in the evolution of their 
discipline. For the first time in the 
history of geographical scholarship a 
conscious attempt has been made to 
sum up the results hitherto achieved 
by the profession in one country and, 
on this basis, to seek guideposts for 
the future. Although it was not orig- 
inally intended as an anniversary vol 
ume, the appearance of the book has 
in fact coincided with the semi-centen 
nial of the Association of American 
Geographers which is a peculiarly apt 
occasion for such a stocktaking of the 
work of two generations of pioneers. 

As is abundantly clear, from the list 
of content onwards, this is essentially 
a cooperative effort, not merely in the 
sense that nearly all of the 26 chapters 
have been contributed by different 
authors but also in that most of the 
latter acknowledge the active collabora 
tion of one or more colleagues in the 
preparation of their original drafts. 
Thus, although its editors modestly 
state that the book makes no claim to 
have covered all phases of American 
geography or to reflect all shades of 
current American geographical opinion, 

1 American Geography: Inventory and Pro 
pect, Edited by Preston bk. James and Clarence 
F. Jones. xii and 590 pp.; maps, ills., lists of 
references by chapters, index Published for 
the Association of American (Geographers by 


Syracuse University Press, Syracuse, N 
1954 $6.50, 9x 6 inches 


it would be difficult to imagine a more 
representative or more comprehensive 
compilation within such manageable 
compass 

Nevertheless, scholarship by com 
mittee has its limitations and some, at 
least, of these are evident in this work. 
Thus, the search for compromise and 
catholicity has tended to conceal the 
existence of different schools of thought, 
and one could wish for a fuller treatment 
of the distinctive points of view which 
are associated with the major centers 
of geographical study in the United 
States. Again, not all of the authors 
have interpreted their terms of reference 
in the same way, and, indeed, it is not 
wholly clear from the foreword whether 
the main purpose is to “consider con 
cepts or basic generalizations that have 
been used in professional geographi 
work” or to provide “a progress report 
on the objectives and procedures of 
geographic research as of January 1954." 
The result is that, whereas in some 
chapters, for example the admirable 
studies of historical geography (Andrew 
H. Clark) and political geography (Rich 
ard Hartshorne), the emphasis is on 
concept and methodology, some of the 
other contributors, doubtless in a gen 
erous attempt to leave no one without 
a memorial, have recorded with great 
thoroughness the work of innumerable 
fellow Sper ialists but have made corre 
spondingly less attempt at interpretation 
or assessment 

Furthermore, even if with Preston 
Ek. James we reject the false duality of 
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regional as opposed to topical geog- 
raphy, we may well doubt whether the 
former, of which he himself is so notable 
an exponent, has received anything like 
the coverage it 
all of 


topical. 
but 


merits in a book nearly 
whose chapters are avowedly 
Indeed, since even the excellent 
solitary ‘‘regional”’ chapter (Der- 
Whittlesey) is in fact 
exclusively with an analysis of 
concept and method, we are left without 


went concerned 


almost 


any real indication of what the major 
American contributions to regional geo- 
the 


most 


been. In 
the 


significant aspects of any nation's geo- 


graphic literature have 


reviewer's opinion one of 
graphical work is the extent to which 
study of the home area has helped or 
hindered the achievement of that wider 
“world view” 
task of 


which it is the supreme 
the geographer to inculeate. 
In the case of the United States, whose 
history and current position of world 
leadership alike pose unique problems, 


some this 


consideration of matter of 
comparative regional emphasis would 
have been particularly illuminating. 

It is, 


as these that the book, because of its 


indeed, on such broader issues 


composite authorship, is least satisfying. 


Notwithstanding the arresting opening 
that 
in the United States has a history which 


remark “Geographic s« holarship 


closely parallels that of the republic 
itself,’’ the rich potentialities of 
theme 


this 


all, 


and, apart from an occasional reference 
260 to the dis- 
American emphasis on the 


are scarcely developed at 


such as that on page 
tinctively 
intensive field study of small areas, the 
the 
geography of geographic scholarship is 
almost completely Yet in 
the which 
geographical studies have assumed in 
individual 


even more stimulating topic of 


ignored, 


view of unique coloring 


notably France 


and Germany, it would seem that this 


countries, 


is a problem which should at least have 
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received some evaluation in so exhaus- 
tive a stock taking. Surely, a considera- 


tion of what is distinctively American 
in American geography need not have 
the 


editors so 


been debarred on the grounds of 
the 
justly decry in their foreword. 


provincialism which 
In fact, of course, as a perusal of this 


will make clear, 
the 


distinguishing 


work geographical 
United States has many 
the 


these, as 


study in 
features. Perhaps 


most readily apparent of 
revealed in the present volume, is the 
extent to which topical specialization 
is now being carried. Altogether some 
20 kinds of topical geography receive 
attention, and, as is frequently stated 
or implied, this list makes no pretense 

While 
that, in 
fields 


cultivation, 


at completeness. there is no 
to doubt 
the 


worthy of 


reason one Way or 


another, all here examined 


are questions 
may reasonably be asked as to whether 
each is quite so distinctive as some of 
its advocates assume and whether such 
rigorous fragmentation represents an 
unqualified gain for the cause of geo- 
graphical 


scholarship. kor if, as is 


pointed out in the introduction, “ geog- 
raphy is still the field that deals with 
the association of phenomena that give 
character to particular places and with 
the 


places” 


likenesses and differences among 
(reviewer's italics), it is at least 
that 


along 


arguable any further narrowing 


down will 
take the geographer away from rather 


than towards his goal. 


purely topical lines 


It is, again, significant that the process 
of specialization seems to have been 
carried farthest in respect of economi 
may be 
truth in the contention that no scholar 


geography. For while there 
can pretend to competence in all the 
technicalities of production, transporta- 
tion, and exchange, it is equally true 
that the subdivision of economic geog- 


raphy into five or six main components 
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THE STATUS OF AMERICAN 


is a reflection of the extremely heavy 
emphasis on the economic aspects of 
geography which has long been another 
distinctive characteristic of the Amert- 
can approach to the subject. But if, as 
Raymond E. Murphy contends, “gen- 
eral economic geography has ceased 
to exist as a research specialty’’ we 
may perhaps be permitted to lament 
its passing. For the need still remains 
for researchers in all branches of this 
field to endeavor to see the economy 
as a whole and to take cognizance of 
those regional variations in this totality 
which it is a major task of the geographer 
to evaluate. 

Thus while all will doubtless agree 
that the present generation of American 
economic geographers has made a great 
step forward in abandoning the stereo- 
typed study of commodities and trade 
routes, which was current throughout 
the English-speaking lands not long 
ago, and concentrating instead on a 
far more penetrating analysis of the 
geographical patterns formed by the 
component strands which make up a 
region's economy, it is equally important 
that these studies should be seen in 
perspective as parts of a greater whole 
and not simply as ends in themselves. 
Fortunately there are several indica- 
tions that such an awareness exists 
as, for example, in the chapters on the 
geography of manufacturing (Chauncey 
LD. Harris) and urban geography (Harold 
M. Maver). 

From many points of view, the latter 
is one of the most interesting contribu- 
tions of all, not least on account of its 
portrayal of specifically American varia- 
tions in problems common to all parts 
of the world and the deep understanding 
which it reveals of the particular con- 
tribution that the geographer can make 
to their solution. The observation that 
‘geographers are more interested in 
the deviations from a general formula 
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as they develop under the circumstances 
of particular places’’ is typical of the 
many stimulating conclusions which 
this chapter contains. Much the same 
deduce tion seems also to be drawn trom 
Edward L. Ullman’s examination of 
“geographic theory and social physics” 
in the thought-provoking chapter on 
transportation geography. 

Considerations of space forbid any 
detailed examination of the material 
contained in the sections of the book 
which deal with the various aspects 
of physical geography, though this in 
no way implies any lack of appreciation 
of either their importance or their 
merit. Indeed, there, as elsewhere, one 
is repeatedly impressed by both the 
range and the practical significance 
of the investigations which are today 
being pursued by members of the 
American geographical profession. 

It is above all on account of its sense 
of abounding vitality in exploring new 
approaches and experimenting with new 
techniques that American geography, 
as portrayed in this volume, seems so 
stimulating to the outsider. Through 
out the whole book there is evidence 
of a common realization that the time 
has come to sort through the accumu 
lated data of the past 50 years, to 
arrange them into more meaningful 
forms, and, on the basis of work already 
accomplished, to put forward new gen 
eralizations and to formulate new 
concepts 

In this respect, great interest attaches 
to the notion of “compages”’ outlined in 
the chapter on regional method. While 
it is desirable to restrain the prolifera 
tion of jargon for its own sake, it seems 
clear that some of our established ter 
minology has become so confused as to 
be of doubtful value for further scientific 
work. For this reason we may welcome 
both the use of the new term to describe 


“the type of region differentiated as to 
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human occupance’’ and the suggestion 
that an accepted hierarchy of compages, 
to include locality, district, province, 
and realm, should be recognized by all 
geographers. Clearly, however, a great 
deal of further discussion and research 
will be needed before general agreement 
can be reached on this matter. Thus, 
for example, it may not be without 
significance that the two instances 


“arbitrarily cited from Europe and 
Asia”’ for a demonstration of this ter- 
minology should in fact be the Paris 
Basin and the Red Basin of China, two 
areas of close settlement in which the 
process of ‘differentiation as to human 
occupance”’ has reached an advanced 
stage. But to what extent is the same 
hierarchy appropriate to areas of sparser 
and more recent settlement, devoid of 
any well established regional capitals, 
such as, let us say, the northern two- 
thirds of Here, it 


seem, is the sort of question on which 


Canada? would 
North American geographers, by virtue 
of their own experience, should have 
a spec ial contribution to make, and it is 
certainly one which lies at the very 
core of the subject. 

So long as there is agreement regard- 
ing the central aims and purpose of 
the discipline, any disputes over the 
delimitation of its boundaries are of 
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minor consequence. Thus, while some 
of us may perhaps doubt whether the 
case for marketing geography amounts 
to anything more than good sales- 
manship of applied geography to the 
American business community, we may 
well applaud such a venture on the 
grounds that this is a right and proper 
field for the employment of qualified 
geographers. 

Similarly, the argument will doubt- 
less be heard that medical geography 
derives more from, and renders greater 
service to, medicine than geography. 
But, as Dr. May’s findings show, it is 
no less valuable on that account, and, 
indeed, if the application of even a 
relatively small part of the geographer’s 
training can contribute materially to 
the conquest of disease it is a cause 
for the utmost satistaction. 

In the long run it will surely be 
through proving its relevance to an 
understanding and mastery of the com- 
plex problems inherent in mankind's 
relationship to the world he lives in 


that geography will most effectively 
justify its place in both the academic 
That such a 


position can now be claimed with assur 


and the practical realm. 


ance this book provides abundant and 


irrefutable evidence. 
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Sukumaland: An African People and Their 
Country, by D. W. xviii and 
224 pp.; maps, ills., tables, glossary, 
bibliogr., index. Published for the Inter- 
national African Institute by the Oxford 
University Press, London, 1953. $5.25. 
834 x 5% inches. 

Sukumaland is a region comprising 20,000 

square miles immediately south of Lake Vi« 

toria, East Africa. Its million rural people 


constitute the northern branch of a large tribe. 
Currently it 18 In process of changeover from 
shifting 
with some commercial production, in a habitat 
uniform to 
of problems and solutions 
in land use 


cultivation to sedentary agriculture 
a single range 


The transformation 


sufficiently present 


one of major scope-—is being car 


ried out by a federation of local chiefdoms 
achieved in 1946 at the suggestion of British 
administrative officials. This new scaffolding 


of government is being erected upon indigenous 
practices so far as possible and is therefore 
proving adaptable to novel needs as they arise. 
It operates with a \frican 


European personnel, thus keeping the admin 


minimum of and 


istrative structure sufficiently light-weight to 
be supported within the means of the population. 
the Sukuma and their land make 


up an integrated geographic unit of moderate 


Because 


size, the account of what is going on can be 


detailed 
in studies 


and specifi to a degree unattainable 


larger of 
The author began his work two decades 


covering regions more 
diverse 
and 


changes in land use during that period as back 


ago, and he traces internal migrations 


ground for his depiction of the present status 


and, future prospects In choosing to focus 
his stucly on land use he has prociuced a realistic 
The in 
center ot 
They are 


a natural environment in 


and absorbing work in geography 


habitants consistently appear at the 


his portrait, but never in isolation 
shown as occuoiers ot 


which customary practices have produced a 


coherent econonni social, and political exist 
ence That traditional order has been and 
continues to be modified through foreign agen 


Arab and kuropean \ 
decacles } is 
population am this has made it in 


cies salient outcome 


of recent been rapid 


increase in 


perative 


to devise a moce of land use that can sustain 
the mounting demands without destroying 


the natural endowment on which the essentially 


rural economy must be based 


All the facts of community living in Middle 
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\frica are kept within the lay reader's view and 
Technical 
specialists are available in appendices 


comprehension matters needed by 
Names 
in the local language that must be employed 
because they have no suitable English equiva 
\ detailed table 


pro 


lents are defined in a glossary 
of contents, supplemented by a full index, 
vides a ready guide to the book's contents 

Amid the current spate of books about Africa 
Sukumaland 


whole or in its larger 


asa parts, 
deals with a small unit and may appear to be 
confined to an insignificant fragment of African 


conclusion 


land \frican 


would be in error 


Such a 


By so confining it, the author 


and people 
exemplifies and epitomizes his mastery of the 


changing interrelations in social structure, 
density of population, land use, and the very 
land itself 


region in 


Similar changes are affecting every 
Africa south of the Sahara, and the 
parallel is close in those vast expanses where 
taken land for 


where luropean 


European settlers have not 


farming or ranching Even 


ownership and operation of the land has com 


plicated the transformation of indigenous land 


use, some guidance is to be found in the experi 
ence gained in Sukumaland 


The 
stitute 


Mfrican In 


a handsome 


sponsoring International 


deserves high praise for 
volume that does credit in both its maps and 
to a work of superb craftsmanship and 


\frica and the world, 


its text 
deep significance for 

DERWENT WHITTLESEY 
Harvard l'niversity 
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x 
table 


India Pakistan: A General 
Geograpl OH kK 


pp., Map 


and 
xxvi and 


bibliogr 


di int 


note inden P. Dutton & Co 
New York (Methuen & Co > Ltd., London . 
1954. $12.75. 914 x 6 inches 
India and Pakistan together cover well over a 
million and a half square miles and in 1951 had 
a population of about 14% million people By pite 
the sub-continent’s great size and importance, 
Spate's book is the only modern geography in 
English devoted to this area alon Congrat 
lations are due to Prof w Spate for providing 
a comprehen ve and well written text to fill 
t! “gap 
The book is divided into four main ction 


led Land” and ¢ 


re and Relief,"’ “Climate ind ewe 
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tation and Soils" in 94 pages. Part 2 deals with 
“The People” and discusses ‘ Population and 
Its Problems,” ‘‘The Peoples of the Sub-Con- 
“Historical Outlines,"”’ and ‘Village 
and Town in India" in four chapters totaling 
100 pages. Part 3 is called ‘The 
and in 127 pages give 
agriculture 


tinent,”’ 


Economy,” 
sa systematic summary of 
industry, transportation, and trade. 


The main contribution of Spate’s work is con- 


tained in Part 4, entitled ‘“‘The Face of the 
Land Here 438 pages are devoted to descrip- 
tions of the 35 major regions of India and 


Pakistan, with one chapter, written by B. H. 
Farmer, reserved for Ceylon. 


The frontispiece has two half tones of a rather 
poor relief model 
the north and from 


showing the sub-continent 
the 
fortunately, there are no other photographs in 
the book. This is offset by a large number of 
maps, 160, some of which have been seen before; 


others have been compiled especially for this 


from southeast. Un- 


work, Many of the maps are clear and easily 
understood, others require rather concentrated 
study. 


The captions of the maps appearing on pages 
212 and 457 appear to be incomplete. The four 
maps of agricultural products appearing be- 
tween pages 216 and 222 each contains a symbol 
which does not appear in the legend; to under 
stand these maps the reader must refer back to 
the map of rice on page 214. In the chapter 
“Transportation Trade" there are 
maps of railways but no map of highway dis- 
tribution, even though as much text is devoted 
to highways as to railways. The map entitled 
“The Vale of Peshawar and the Khyber Pass," 
page 440, falls far short of being the kind of 
map that gives the student a vivid visual im 
pression. Other the several 
showing settlement patterns and urban areas, 
are very well done. 

The writing is clear and straightforward and 
the author is seldom repetitious, On many 
pages Spate rises well above the usual methodical 
textbook English and_ pre that 
approach the classic in description. This is 
especially true in his paragraphs dealing with 
major urban areas as is shown by the following 
excerpt from the description of Benares: 

“The city lies along the Ganges, on a kankar 
ridge, for about four miles; and the curving 
river front is lined by great flights of steps, the 
bathing ghats, and by massive temples, in turn 
tawdry and splendid. Behind these is a laby 


and two 


maps, suc h as 


Ages 


ents pa 


rinth of narrow fetid alleys, overhung by tall 
galleried houses, with innumerable shrines 
‘ranging from a shapeless fragment of stone 


smeared with vermilion to magnificent temples.’ 
The streets are crowded with priests, mendi 
cants, and touts, and their pilgrim prey, and 
through the turmoil the sacred bulls of Siva 
lounge arrogantly." 

india and Pakistan is well documented 


throughout, a fact which serves to give Western 
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geographers some idea ot the vast resources ol 
material available in many of the little known 
Indian publications. Spate’s data are mostly 
of recent origin, and, even though the major 
part of the work was finished in April of 1951, 
many of the population figures are from the 
1951 Statistics are freely but judi- 
ciously used so that the reader is never lost in 
figures. Seventeen statistical tables 
are conveniently grouped at the end of Part 3. 

Spate’s book will enjoy small sales as a re- 


census 


pages ol 


quired text in America as it is too comprehensive 
for use in a course designed to cover Asia as a 
whole and there are few courses restricted to the 


Indian sub-continent 


However, the book is a 
‘must"’ for any geographer whose interest cen- 
ters on Asia and it should be required reading of 
all government, especially State 
require dealings with India 


Department, 
officials whose duties 
or Indians 

Ropert 


Dartmouth College 


Indian Corn in Old America, by PAUL WEATHER- 
WAX ills., bibliogr., 
, New York, 


index 


1954 


ix and 253 pp.; 
The Macmillan Company 


$7.50. 744 x 10% inches. 
Several men are recognized as the leading 
scholars in the field of research on maize, or 


Indian corn, Weatherwax is one of these men 
He presents here a simple review of the botanical 


and ethno-botanical history of this unique plant 


The study is rich in history, for Weatherwax has 
made a point of studying the 16th century 
sources. It is strong botanically, for that is his 


principal field 
The historical 
tory ot 


ources are reviewed, the his- 
the contact and discovery of corn and 
its introduction into Europe is related. Corn 
growing in aboriginal America is described as to 
where, how, and for what uses. The origin of 
corn is discussed in terms of the search for wild 
corn, maize and its relatives, the pod corn prob 
lem, and an attempt at a botanical reconstruc 

tion of wild maize \ what the 
Indian did to improve corn and of the relation 
of corn to American Indian 


section on 
cultures follows 
naturally. 

The work is brief and relatively easily under- 
stood by the except in a 
the wild 
relatives, and the related sections 
the book is 


non-botanist, few 


places in discussion of corn, maize 


The bulk of 
readable 


written in a relaxed and 


style. The sections on use and distribution are 
simply highlights culled from much reading 
and observation. They aren't intended to be 


either systematic or to give thorough coverage, 


but only to indicate the nature of the material 
There is considerable the 
field’ 


historically 


controversy in 
the 
and botanically. Weatherwax is a 
protagonist and frankly presents his own views 


“corn concerning origin of maize 
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an unbiased version 
His strictures on An 


with little attempt to give 
of the other man’s view 


derson’s views of the origin of corn are a good 


example Anderson has been extremely careful 


to point out possibilities but to avoid leaping 
extra American 


to conclusions concerning an 


origin for maize Ander on has pre 
powerful evidence suggesting the pre-( olumbian 
America As of thi 


reach my desk of maize in 


presence of maize outside 
moment, 
\frica at 


‘leistocemn 


rumors 
1000 a.p. and of maize 
of Mexico This new 


would 


pollen in the 
evidence if 
show Weatherwax 
His thesis of an 


supported b 


eventuall accepted 


to be 


both right and wrong 
\merican origin of corn would be 
the evidence of the presence of corn in America 


during the Pleistocene But Anderson's thesis 


of the presence of corn outside America long 
before 1500 would be supported by the African 
data Knowledge is like that Facts are for 
ever obtruding to disturb hypothese The 
reader is W irned to be slow to take sic 3. But 


he can learn a lot about corn relatively painlessl; 
if he than 


the usual 


will read this little book with no more 


allowances for the author's personal 
views 
(GEORGE CARTER 


Universit 


Johns Hopkin 


irtschaft. Fin Handbuch der 
Wirtschaftspeographue Edited 
Franck'sche Ver 


krde und Weltu 
allgemeinen 


by RUDOLF 
lagshandlung, Stuttgart 


Vol. 1: Die 


LUETGENS 


Geographischen Grundlagen und 


Probleme des Wirtschaftslebens, by RK. 
GENS 270 pages, 197 text figure bibliog 
raphy. Stuttgart 1950. Linen, 24 DM. 


7 x 10 inches 


2: Die Produktionsraeume der Weltwirt- 
chaft, by R. 5 

statistical appendix, index, bib 
liography Stuttgart 1952. 28 DM 
7 x 10 inches 


Vol. 3 


LurTGeNs. 255 pages, 88 
text figures 


I ine n 


Allgemeine Agrar- und Industriegeog- 


raphie, by OTREMBA 341 pages 
90 text figures, bibliography, index, 16 air 
photo plates Stuttgart 1953 Linen, 
36 DM 7 x 10 inche 


The appearance of the third volume of thi 
“handbook of 


might be the 


general economic 


right 


new (erman 
moment to 
Although 


(serman 


geography 
present a first comment on the work 
written in (serman and in quite heavy 
American geographer interested 


hould p it 


in places —any 
in methodological aspects ol the field 


it on his compulsory reading list 


Ihe volumes represent typically the 


tablished 


Zeogr ipher to ger’ awa 


quite 


recent trend ¢ leading European 


from the 


commodity approach (Produ cographie) b 


focusing on areal units as dete?mined by eco- 


nomic activities of 


man “A 


as Wwe ll as 


clearing in a 
New York 


and our task is to study 


tropical forest downtown 


ire mirrors of economy, 
landscape as the 


the economic expression of 


economy these words from Boesch's Wirt 
schaftslandschaften der Erde, based on similar 
methodolog il principles, be t ¢ the goal 
of the landscape method" in economic geog 


raphy. 
goal has 


and it isn’t in these 


never been achieved 
either On the 


In practice, thi 
volumes, 
contrary, one must le 
h vd a final 


agree ulture 


rather di ippointed to 
nthesis in which “the two main 
and industry are to be 
Hauptwirtschafts 


chaftund Industrie 


economies ot 
areally 
; 


formen der Landwirl 


united" (die bheiden 
sollen sur 


usammengeluehrt erden 


Here, ten prin- 
(Hauptwirt 


thes 


raeumlichen kinhe 
pre sented on a mere nine page 
formation chafts 


ipal 


formationen) are differentiated, and also 


criteria for the delimitation of 


area (Wo sich das Gefuegelild der 
aendert, liegen die 
No map is 
areal extent of the established formation 
that the 


adhered to 


represent the 
Wirtschaftsformen 
des Wirtschaftsraumes.) given of the 
which 
indicate to thi 


reviewer “landscape 


idea" has not been consistently 


Besick 


the economi 


s, the criteria used in the delimitation of 
too heterogeneous 


What i 


formations are 


balance cla 


to assure a theation 


the tertium comparationis for such formations 
as ‘“‘the oases,"” ‘“‘settlement colonic (Aus 
tralia, Canada), or ‘peasant regions with local 


industries and raw material production for the 
world market" (Southeast I urope and Southe ist 
\sia)? It is 


agricultural and industrial a 


surely al huwe List to intewrate 


well as social and 


marketing characteristics in one tem “as a 


basis for discussion, however, it fulfills an impor 


tant function 


Looking over the individual volume in the 


first, one finds a masterful analysis of phy ical 


and cultural factors and their effect on economi 


activith \ multitude of examples illustrate 


the interrelation between environment and 


economy in all parts of the \ orld. bifty page 


tlone are dedicated to a discussion of climate 


ome 20 page how influence of landforms on 


settlements and communication The first 


volume actuall ets the stage for the second in 


which ‘‘the 


whole not onl 


terrestrial regions are treated a 


under the viewpoint of econ 


om Resorting 


to Pa lands« belts 


Luetgens shortly treats ind human 


the phy ical 
Warts 


Variou 


constituents of each ‘‘realm” ftsraum 


and then proceeds to the 
Smaller 


rather 


phase of 
ingled 
which 


regional 


unit are 


out alter a ibjective cheme in 
J 


climatic and political boundarie 
Il 


ecm to plas 


a greater role than economica relevant break 


In Volume 3, Erich 


Luetgen at the lt niver ity of 


Otremba successor of 


Hamburg, pre 


ents a systematic treatment of agrarian and 


industrial geograph Skillfully applying the 
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principles of comparative geography, the author 
leads us through a very complex field of geog 
raphy in which such items as house types, field 
patterns, laborer migrations, land use mapping 
methods, etc., constitute objects of studs This 
volume undoubtedly is a treasure of method 
ology, it is a handbook in which research tools 
are abundantly presented, 

The regional treatment, i.e., the one of in 
dividual “economic landscapes,"’ is restricted 
to a few selected examples of which only north- 
western Europe receives more than summarizing 
attention If one takes pains, however, with 
paging through all three volumes for references 
to northwestern Europe one will find a great 
deal ol information about this region if only 
there were a better index to help find the piece 
for the mosaic! 

As far as the classification of manufacturing 
industries is concerned, a criticism similar to 
the one made in the case of economic formations 
must be voiced. Again, the classificatory cri 
teria are ambiguous and the remark that ‘‘it 
is undoubtedly allowed to digress once in a while 
from methodological viewpoints” is not easily 
forgiven in the prevailing methodological en 
vironment of the whole work. One may agree 
that the heavy industry on one side, the textile 
industry (the “light” industry of the Russian 
language) on the other are significant types, 


while designations such as “great cities" in 


dustries, industries of harbors and “river 
alleys,"’ and Mittelgebirgsindustrien—industries 
located in old subdued mountain systems such 
as the Appalachians—are rather naive 


Although statistics are brought up to 1950 
in the appendix the same should have been 
done in the text and particularly in some figures. 
U.S. Pipe Line and Highway maps of the twen 
ties look rather archaic. Symbols on commodity 
distribution maps are too small and some are 
misplaced (Upper Iraq oilfields, Bauxite in the 
U. S.). A dot map of the Yellow Race in the 
United States is entirely misleading through 
the distribution of dots over state areas instead 
of in urban agglomerations only. There is no 
bauxite production in Canada and it is at least 
a questionable statement that the Southern 
United States is “fully used by man in any 
respect."” And last but not least: may the 
authors eradicate a vast amount of misspellings 
in English nouns (I/p. 265, 111/266) in a second 
edition. 

In conclusion, it should be emphasized that 
the seri to be continued with Handels——und 
Verkehrsgeographie and Der Vensch als Ge stalter 
der Erde-—will make a basic contribution to the 


literature of economic geography. Putting the 
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volumes back on the shelf one has the feeling of 
having taken part in the renaissance of a sci- 
ence—or an art. Drawing the picture of the 
economic landscape is both 
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Clark University 
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Brazil People and Institutions, by T LYNN 
SmitH. Revised. xix and 704 pp.; maps, 
charts, tables, ills., bibliogr., index. Lou 
isiana State University Press, Baton Rouge 
La., 1954 $7.50. 94 x 614 inches 


Chisholm's Handbook of Commercial Geography, 
by L. DupLey Stamp and Carter Git 


MOUR 14th edit. Entirely rewritten 
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